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Vol. 3 No. 5 



Chasing spectres with 
a- Spectrin? 

Reviews/: i 
£1 70 Texas CC-40 
portable 
vZX-81 software 

-tago»T0nl. and 
d full monitor 

Vic Frogger * 
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"The world's greatest arcade games" 

for- 

ZX Spectrum 

and VIC 20 




Featuring: 
I Hi- Resolution Graphics 
Sensational Sound Ejects 
Authentic Arcade Action 
■ Machine Code Thrills 




■ COSMIC INTRUDERS 

The original and best 
intruders game with some 
new twists - how long can 
you test? 



■ ROAD FROG 

Guide Froggy across the 
road, then the river and 
finally home - but beware 
the Evil Monster! 



M ROCKET COMMAND 

Speed across the planet 
surface to defeat the aliens 
and save the Human race - 
smart bombs and hypeidrive 
to aid you. 



■ MONSTER MUNCHER 

Chomp the apples in the 
maze before the monsters 
eat you - if you can swallow 
the boosters you might even 
eat them! 



ANY GAME JUST 

£5.50 



Including, VAT, post 
& pack and OUR NO 
QUIBBLE REPLACEMENT 
GUARANTEE 



SPECTRUM GAMES 

FHEEPOST MANCHESTER M3 8BB 



_ __ __ POST COUPON NOW TO: — — — 
SPECTRUM GAMES, FREEPOST MANCHESTER M3 8BB 

Any ZX Spectrum Any VIC 30 

Monster Muncher |__| D 

Rocket Command 
Road Frog 
Cosmic Intruders 



Please 
rush me 
a copy 

u: 



KMivikUMe 



a 






INSTANT CREDIT CARD SALES 
LINE (24 HOURS) 



061-832 9143 

Dealer enquiries invited 




SPECIAL OFTER - SAVE ON TWO - 

SAVE £2.00 ON ANY TWO GAMES - PAY ONLY £9.00 

I enclose chequa'P.O. for £ 



or please debit my Access Card No. 


1 1 1 



\ FKEEPOST NO STAMP NECESSARY 
\ 
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ZX-8I software survey; page 42. 




first Bytets get even younger: page 38. 

$wh hunt: 
page 78, 




Cover photogrgph by Stephen Qfivst. 



OO EDITORIAL AND YOUR LETTERS: Spectrum colour for every TV) the good old 
£U days; and the break-In controversy continues. How much should your micro cost? 

MNEWS: The millionth home computer; ZX-81 high-resolution on cassette; Dragon discs; 
BBC stringy floppy nucrodrives; Sinclairs with 1 Megabyte RAM; and the 80K micro 

QC COMPUTER CLUB: Birmingham's computniks are not afraid to use local radio to 
WW spread the message as Simon Beesley found at the West Midland? Computer Group. 

QO FIRST BYTES: Your introduction to computing this month explains what memory 
wO mapping means and again helps you to beat those bugs. 

A*% ZX-81 SOFTWARE SURVEY: I'eicr Connor survives attacks by psychotic alphabets, 
Hfc hostile monsters and King Kong to bring you up to date with ZX-8I software. 

TEXAS CO40 COMPACT COMPUTER: First of a new wave of micros from the 
Lone Star state Ian Stohie weighs up TI's powerful portable. 



48 



Crt CHASING SPECTRES WITH A SPECTRUM: How today's ghost-hunters shadow 



54 



shadows with electronics. 

SPECTRUM ASSEMBLERS AND MONITORS: Phil Holliday reviews the tools 
which could turn you into a machine-code programmer. 



58 



DRAGON TANKS: Drive into action with the latest tracked titans. All the option we 
open from forcefields to minefields in Vince Crockett's two-player game. 



62 



VIC FROGGER: Will the truckers, mow you down before you can cross the freeway in 
Desmond Phillips fast game for the unexpended Vic-20. 



65 



ZX-81 TAPE VERIFY: Andy Scolt presents the Spectrum feature that every ZX-81 
owner wants — a verify command when you save to help ensure painless loading. 



70 



SPECTRUM SATURN LANDER: You and your 16K machine are on th? first 
manned mission to Jupiter. Garry Owen gives you a fighting chance of getting there. 



78 



ZX-81 SUB HUNT: Dive, dive> dive is the only chance of survival for [he U-Boats 
lurking beneath the surface which you try to destroy in Rod Hopkins exciting IK game. 



81 



BBC BREAKTHROUGH: The fan way to explore the BBC operating system with 
Chris Melville's Breakthrough game as your guide. 



QT ACES CAN GO FASTER: All the tools you could need to put those go-faster stripes on 
0# your Jupiter Cantab arc included in Simon Cross's screen kit, 

Q 4 BBC HOUSE OF CARDS: Learn structured programming with Woodward and Berry's 
w I brain-teasing Pelmarmm program. 

SPECTRUM INTERRUPTS: Nigel Dore's interrupt-driven routines show you 
how to create a digital clock and generate sounds and moving landscapes at your whim 



102 



107 



VOICES OF THE VIC: What have Richard Clayderman and Acker Bilk got in 
common? Thai's right — neither of them sound like your Vic-20. 



115 



ATARI FINE SCROLLING: If you were as elegant and sophisticated as Chris Lam 
you would already hive developed these Fine scrolling techniques. 



119 



DRAGON MONITOR AND DISASSEMBLER: Brian Cadge** fast machine code 
routines are just what the doctor ordered for you to diagnose programming errors. 



131 



G502 MACHINE CODE MADE EASY: Get to grips with the language that 
6502-based machines like the Vic, Atom, BBC Micro and Oric use. 



| OC SPECTRUM VARIABLES: High 1C1 

Ivv spted routines by Stum Nicholls. I w I 



BASIC DICTIONARY; Tony 
Edwards completes his marathon. 



ICO HISTORY OF SOFTWARE: ICQ 

luL John Dawson's Tower of Babel. I U*J 



RESPONSE FRAME: Tim 

Harmell answers your queries. 



161 



SOFTWARE FILE: 10 program packed pages full of games, tips and serious 
applications for the OriCj Atom, ZX-81, BBC, Vic-20, Dragon and Spectrum. 



WIN A CC-40: 



See card at 
page 26, 
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COMPETITION CORNER: New 

teaser, Camputers Lynx winner. 
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IF VOU W&NT PROFESSIONAL 

DEALER HIRE'S A NEW 








From now on, you won't have to look tar tor a totally professional home computer dealer. 

Just look for the name that says it ail. COMPUTERS FOR ALL 

lt*s the newest and most exciting network of Micro dealers in the U.K. 

The ideal places to buy, browse, seek advice and after-sales 

service . . . professional service! 

Every COMPUTERS FOR ALL dealer is dedicated to giving you, the customer 

exactly what you have always wanted , , . a shop or store that knows about computers, 

capable of helping you sort out what's right for your needs; expertise 

in giving sound advice, knowledgeable in technical matters. 

If you've ever bought from the usual retailer who just stocks and sells, 

you'll appreciate the difference! 

A COMPUTERS FOR ALL dealer is a shop where people matter . . . why not 

call in at your local one today. You'll get a friendly welcome! 
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FRIENDLY SERVICE AND THE WORLD'S FINEST MICROS! 

You'll find a wide range of popular Micros at a COMPUTERS FOR ALL dealer. 
Atari 400 and 800, Sinclair ZX Spectrum, DRAGON 32, SORO M5 T MPFfl 
Commodore 64, Oric 1 (48K) and BBC Micro* to name a just few 
Plus of course, the sort of dealer who can (and f 
will) explain which one is best for your needs! 



HARDWARE, SOFTWARE TOO! 

A COMPUTERS FOR ALL dealer also stocks a great deal of the very best hardware 

and software, so that you can expand into new worlds of computing. 

Everything from equipment like EPSON and SEIKOSHA printers to a fantastic new range 

of ATARI software direct from the U.S.A.! 

Of course, you'll also find lots of other items of interest at a COMPUTERS FOR ALL dealer. 

Books, BBC Software, DRAGON 32 Software . . . /y-*^^ -bbc Micro available 

the list iS endless! M^L ^EL at selected dealers only 

Call now at your local shop or store. 
Look for the name that says it all . . . 
COMPUTERS FOR ALL 





Where to find your COMPUTERS FOR ALL DEALER 



AVON 

JADE COMPUTERS 

Coombena, Radstx*. Ball). 
0761 32570. 

■MEHCATOR COMPUTER 
SYSTEMS 

3VYhiieiatfiesRoatf, Clifton, 

Bnslol 0?7?73tO79 

MOBILE MICROS 

2 Castle Street, Thomhury. 

Bristol 0*54418383 

BERKSHIRE 
•KENNETH WARD COMPUTERS 

Verve House. London Road. 

Sunningaate. 0990 25025. 

CORNWAIL 
*Ml- SO FT COMPUTERS 

8St George sArtade, 

Falmouth. 0326314663 

DEVON 
•BITS* BYTES 

44 Fore Street. tHracombe. N. 
Devon EX34 9JD. 0271 62801 
COMPUTER SYSTEMS 
(TOR BAY} 

Pump Street. BnxrttiT). 
080456565/6- 
* CRYSTAL COMPUTERS 
209 Union Streel. Torquay. 
0B03 22699 

DORSET 

OEMSHAM COMPUTERS 
3M Ashley Road, Parkslone. 
Poole. 



'WEYTECH COMPUTER 

SYSTEMS 

20 St. Edmunds Strwi. 

Weywuth 0305779881. 

ESSEX 
'AKHTER INSTRUMENTS 

Unit 19, Mngnycte Estates, 

South Road. Harlow 

0279412639 
'COMPUTERS FAR ALL 

72 Nonti Street. Homlord 

0708 752862 
■EMPRISELTD. 

58 Easi Street. Colchasier. 

0206870353 
•EMPRISELTO. 

3a Baddaw Road. Chelmsford 

0245356834 

HANTS 

HOME COMPUTER CENTRE 

(ROSS RECORDS} 

13 Kingston React, Portsmouth . 

0703819515. 

KENT 
'APHROS SOFTWARE CO. 

83 Canterbury RcalWeslbrook. 

Margate 0843 23627 
•METJWAY COMPUTERS 

141 New Road. Cfialham 

0634 826080 
-MICRO MAGIC 

1?8Eri|Ti Road. Benieyieath. 

D3?25?305? 



LONDON 

EURQCALC 

224 Tottenham CourlRd.. 

London Wt. 01-6314139 
KAYDE HOME COMPUTERS 
V Station Approach. NewEWiam. 
London SE9. 01-859 7505 
•KELLY SCOMPUTERMARKET 
22 7 Dartmouth Road. 
Sydenham , Loadorr SE26 4QY 
01-6994399/6202, 

MIDDLESEX 

■TWILLSTAR COMPUTERS 

i7ReginaRoad.Souiriall. 
01 5745271 
N. IRELAND 
D.V.MARTIN LTD. 
13 Bridge Strcei.Beilasi 
BT1 1LT 0233226434 

NORFOLK 

*CAHLTfJN COMPUTERS 

4 Swanstons Road, Great 
YafmotJtr.,NR303N0. 
049358698 ■ 
SHETLANDS 

•TOMORROWS WORLD 
Esplanade, Lerwick, ZEi OLL. 
05952145, 
SUFFOLK 

BECCLES COMPUTERS 

5 The Ridings , Wor lingrum. 
Beccles 0502 715061 



SURREY 

•AN1R0G COMPUTERS 

26 Etal combe Gardens, Horiey 

029346083 

CDMPUTASOLVE 

8 Central Parade, Si Marfcs 

Hill. Surbiton 01-3905135. 

SUSSEX 

THE COMPUTER CENTRE 

IBM 5) LTD 

37d Si 37e Robertson Streel . 

Hastings, East Sussex. 0424 

439190 

S.WALES 

AUTOMATION SERVICES [S 
WALES) 

3WermeysRoad, Penys'ai. 
Bridgend 0656 720959. 
DAN EVANS (BARRY) LTD. 

81 Htwon Road, Barry, Soulh 
Glamorgan 0446734242 



•MORRISTON COMPUTER 

CENTRE 

37ClaseRoad. Momston. 

Swansea SA6 80S 0792 

797572 

STEM'SCOMPUTERCQ.LTD. 

Castle Arcade. Card ilt 0222 

410OS 

WARWICKSHIRE 
•IMPULSE MICRO SYSTEMS 

UP. 

6 Cenlral Chambers Cooks 

Alley. Wood Street. Stratford' 

upon- Avon 0789295819 

WORCESTERSHIRE 
•DEATH VALLEY COMPUTERS 

P.O. Box 54 . Worcester WRZ 

6GA 0905640400 

EVESHAM COMPUTER CENTRE 

Crown Court Yard, Bridge Si , 

Evesham 036648635 
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"THE SHOP WHERE PEOPLE MATTER" 
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The range of software available for the 
Sinclair Spectrum is to say the least, extensive. 

So every month at W. H. Smith,we review 
the range with particular reference to presenta- 
tion, challenge, excitement and value for money. 
And because we're quite severe it's a difficult job 
finally to arrive ata Top Ten, But as you can see, 
not impossible. 

You don't have to take our word for it 

At W. R Smith we stock the widest selection 
of Spectrum Software, so you can judge for 
yourself. 




Flight Simulation 

Sinclair 

48K 



£7.95 




Penetrator 
Melbourne House 

48K £6.95 



Title 

Arcade Games 
Meteor Slcurn 
Sfuce Intruders 

Timcti ate 
Ciylpin.m 
Spectral Invjdcrs 
Mctenroids 

l'ljfKtOllIS 

Hungry Horjee 
Space Rjidcrs 
VlLi/t'cTiari 
N'jghUligrii 
Ground FOfCdZetD 
GiteipiiEjr 

I Oapl-"}: 

Gohble-A -Ghost 

('i;n1i-U',,t 
Cruising 
Bi:nd Alley 
OttbyDay 

l-.scapc 
Gabblcman 

Gttaxjans 
Invasion Fore* 

Seminal 
Cyber RuK 



Producer 



K 
RAM Priee 



Qukksilvj 16 

Quicksilva 16 

QlBCtUilv* Ai 

Cumphell 16 

Bug- By K 16 

Soltek 16 

Sinduif 16 

Stnctati 16 

Sinclair 16 

UhtshI 16 

HewsQJi 48 

Titin 16 

CDS 16 

CDS 16 

CDS 16 

DK Tronic* 16 

Sunshine 16 

SiHMliinc 16 
Computer RefiLils 48 
Computer RenLilv 48 
NewOencration 16 

Artie l<> 

Artie 16 

Artie 16 

Abacus 16 

Silverwn 16 
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S2£5ERS«i FT l 

AHCADt ACTION 

STARS mgifefc 
ENTEPPR?SlI 



I^^HM II 

ZX Spectrum 



HORACE 

GOES SKIING 








Chess 

Sinclair 
48K 



£7.95 



fiiin.ii ...r,,,, i^aaiiMiiiuiHMtti 
Stars hip Enterprise 
Silversoft 
4SK 



' forth* BtSpcarum 



I 



£5.95 



Horace Goes Skiing 
Sinclair 

I6K £5.95 



Avenger 

Abacus 

I6K 



£4.95 






1 








I*-*^!ftS 


^^■H 
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3D Tunnel 
New Generation 

15K £5.95 



Mined- Out 

Quicksiiva 

^£4.95 



3D Tanx 
DK Tronics 
16K 



£4.95 



Arcadia 
Imagine 

16K £5.50 



Tills 

Ground Attack 

Orbits: 
Slippery Sid 

Strategy Games 
Halite ol Uni.iin 
N'ovolnik Pu/itlir 
Chc*$ 
Verier Chess 

SujKr i !'-■,■> S II 

Footed! Manner 
chess -The Turk 

I! tWtK 

Adventure 

indl 

orDcalh 
I rku CuRc 
The I lobbil 



Producer 
Silversoft 
Silversoft 
SiKcrvoft 

Mkflopnte 

Ptlippi 

Artie 

Aitic 

CPSoftwtfe 

Addk'liu - 

Oxford 

DK Tronic* 

Sinclair 

Sinclair 

SlIlL 1.111 



K 




RAM 


Price 


16 


£5.95 


16 


£5 L »5 


16 


£5.93 


48 


iS g> 


16 


14 9> 


48 


£9.45 


48 


£9.95 


48 


17.95 


48 


46.95 


48 


lii ■-:• 


48 


£4.95 


10 


£595 


10 


£6.9> 


JS 


SM5 


48 £14.95 



Title 

Ship of Doom 

Espionage Isl.iiid 

Rescue 

The Orb 

Transy I v ailian Tow cr 

Utility 

M/C Code Tcsl Tool 

Editor/Assembler 

C'oiiipikT 

St ill talk II 

Family Games 

Reversi 

Othello 

Gotf 

Conflict 

Tm Match 

R.ickj$.imnion 





K 


1"r«nluifr 


RAM Pri« 


Artie 


48 £6.95 


Auk 


48 £6,95 


Computer Rentals 48 £555 


Computer Ren bis 48 £5.95 


Shepherd 


48 £650 


Oxford 


16 £9.95 


Qxfocrj 


16 £9.95 


Softs k 


16 £14.95 


CP Software 


48 £695 


Sinclair 


16 £7,95 


CDS 


16 £5.95 


Rand It 


16 O.T5 


Martcch 


4S £11.95 


Computer Rcr>bls4S i\^ 


CP Software 


48 £5.95 



Ink- 

Draughts 
Practical 
WuyQJc 

Vu-}:L- 

VuJO 

Collector Pack 

Oub Record Control let 

Address Manager 

Finance Manager 

Diction 

Program Collections 

OvetTheSpsclmml 
Over The Spectrum 2 
Over The Spectrum 3 



Producer 
CP Software 



Stndui 
Sinclair 
Sinclair 

SnKl.nr 
Sinclair 
Otfoni 
Oxford 

c iisi ti: d.ili 



RAM Frlct 

48 £6,95 



16 £8.95 

16 £8-95 

48 £9,95 

48 £9.95 

48 £9.95 

lo £8.95 

16 £8,95 

10 £4.75 



SWvi 16 £595 

Melbourne House 16 £5.95 

Melbourne House 16 £5.95 

Melbourne House 16 £595 



WHSMITH W 



/ 



Prices correct at lim= uTguiiv uj pre**. Subject Iq.i\ jihhility At selected branches only 



YOUR COMPUTE*. MAY 1 $63 











ffcBTu 


Rm 


111? 


M^^^M 



16k RAW Cartridge for VIC-20 

Non switchahle 




while stocks last 



More sound from your ZX Spectrum! 

Echo 

Not only more sound, but better sound and a wide range of 

other facilities! 

Control Volume, and adjust tone of sound! 

Load arid Save without switching leads' 

Audible cue facility for tape programs! 

DIN compatibility! 

No additional power supply needed ! 

Attractively cased - looks good 

-SOUNDS GOOD! 

Only £23.50 



More memory for v our Jupiter Ace 

Pacer 

The uniquely expandable 

16K RAM pack 

Similar concept to ZX-PANDA but for 

the incredible Jupiter Ace, 

Attractive, solidly built 16 K RAM pack 

with the facility of expanding to 32K 

by plug-in module. 

For more power to faster FORTH . . . 

you need a PACER! 

16 K Expandable RAM £29.95 

16K Expansion Module, .... £19.95 

B YOUR COMPUTER, MAY 1983 






More memory for your VIC-20 

Vixen RAM Cartridge for the VIC-20 

Switchable between 16K or 8K + 3K, 

Gives you the option of full 16 K RAM or SK and 3K RAM in one 

package. When added to a Standard VIC-20 

gives 16384 bytes of extra memory in 

memory blocks 1 and 2 or 

3092 bytes ot extra memory 

into the 3K memory block AND 

8192 bytes of extra memory 

switehable between memory 

blocks 1 and 3. 

Fully compatible with available motherboards/ modules. 

Simply plugs into the rear expansion port of computer. 

No re-addressing of existing BASIC programs needed. Only £44.95 

Tandem 

Expandable Expansion System for the VIC 20 
Gives 4 expansion slots for VIC-20 cartridges. 
Custom-designed case. Plugs directly into 
computer. Further expanded 
by using TANDEM System! 
ROM socket for expansion. 
No extra power supply needed 
Only £34.95 



F 
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Sloncchip Electronic*, UnH 9, The Broot Indutfiiil Esllte, EteldbtOOk I 

Aldtrilwt. Hints leltptKHw; (QZ5ZJ MSZW. 
P least furwud rait the Ironing pmduLti. 



All pries tit inclusive d VAT. Post & Fackmi lot U.K. dtlimm iewroe idd 15%) 
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STONECHIP I 
ELECTRONICS ■ 

"more ways to make more of 
I your computer" J 

DEALER ENQUIRIES WELCOME Delivery approx 14 day* 



100 FREE PROGRAMS 

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN 



ATARI 



li?7eHl?7?H- 



I I 






Biajj, 



REDUCED PRICES! 

Wc ii Siica Shop are pleased to announce some 
fantastic reductions ir* the prices oi the Atari 400 000 
personal computers. We believe that the Atari at its 
new price wOi become !he UK's moss popular per- 
sonal computer and have therefore set up the Sifica 
Atari Users Club This dub already has a iitjrnry of 
aver BOO programs and with your purchase of a 400 
or 800 eoTipuier we will give vou the first 100 free of 
charge There are also aver 350 professionally writ- 
i«n games and uulriy programs, some are listed 
below. Complete the -eply coupon and we'll send 
you full details. Alternatively give us a ring on 01-301 
1111 or 01-309 1»11 



ATARI 400 

with 16K 



£159 



ATARI 400 

with 48K 



£228 



ATARI 800 

with 48K 



£349 



400/800 SOFTWARE & PERIPHERALS 

Don't buy a TV. garner Buy art Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the -Basic 
Programming cartridge Itt&t arid try your hand at programming using (he easy to learn BASIC language, Or if you are interested in business 
applications, you can buy the Atari BOO + Disk Drive * Printer together with a selection of business packages. 

Silica Shop have pui together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now 
available for the Atari 400 803 The Atari is now one of the best supported personal computers Send NOW lor Silica Shop s catalogue and price list 
as well as details on our users club. 

THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE 
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For the best hardware, 
the best software. 



The BBC Microcomputer system is 
generally regarded to be the best micro in its 
price range you can lay your hands on. So, if 
youVe thinking of buying one or already own 
one, you'll want to know about the software thafs 
been specially designed for it 

Not surprisingly, it's made by Acornsoft, 
the software division of Acorn Computers Ltd., 
who designed and built the BBC Microcomputer. 
So naturally you can expect the highest quality 
software with the built-in ingenuity to fully 
exploit the BBC Micro's potential. 

Further education for everyone. 
Creative Graphics, which includes the book 
"Creative Graphics on the BBC Microcomputer' 
(price £17.45), provides 36 programs on cassette 
producing a spectacular range of pictures and 
patterns in full colour, including animated 
pictures, recursively-defined curves and three 
dimensional shapes, 

Word Sequencing (price £11.90) contains 
three word sequencing programs on cassette. 
Each program presents a series of jumbled 
words which must be arranged on screen to form 



either a proverb, nursery rhyme tide or a 
sensible sentence. 

Learn more lan g uag es, 
LISP (price £24.35) is the fundamental 
language of artificial intelligence research. 



ACQRHSm LANGUAGES I jHSORNS^R LANGUAGES 



LISP 
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FORTH 

tor ihe BBC Mtrocompulw MocM B 
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It consists of 5.5K of machine code interpreter, 
plus 3K of initialised LISP work-space 
containing utilities and constants. It comes 
complete with a book that introduces you to 
programming in L1SR as well as some 
fascinating applications. 

FORTH (price £24.35) is a complete 
implementation of the FORTH language 
to the 1979 standard specification for the 
BBC Microcomputer ModelB.Thismuch 
acclaimed programming language is 
also accompanied by a specially 
written book explaining all you need 
to know, 

Mind-bo gg ling g ames. 
Philosophers Quest (price 
£9.95) is an advanced adventure 
in which you tell the computer 
what you want to do and it 



rtrtrrr 





describes back in plain English your progress 
through a fascinating world of fiendish puzzles 
to be solved. 

Snapper (price £9.95) is a colourful game 
where you guide your 'snapper' through the 
maze, eating dots and fruit and avoiding the 
creatures (hat chase you. Complete with full 
sound effects, score and a ladder of high scores. 

Rocket Raid (price £995) sends you on a 
mission to raid a heavily guarded Martian fuel 
depot. \bu must fly your rocket over mountains 
and through caverns, avoiding enemy missiles 
and dodging convoys of deadly fizzers. 

Increase your business acumen. 

Desk Diary (price £9.95) is an indispens- 
able program that can hold a file of several 
hundred names, addresses and telephone 
numbers. 

And View, a program that enables your 
machine, together with a printer, to operate as a 
fully operational word processor. (The program is 
in ROM. but can easily be fitted to most BBC 
Micros by your local dealer.) \bu can find out 




more by sending for our 
free catalogue. 

How to get 
Acornsoft pro g rams. 

If you re a credit 
card holder and would 
like to buy cassettes of 
the programs shown in 
this advertisement, or 
if you would like to 
know the address of 

your nearest stockist just phone 01-200 0200. 
Alternatively, you can buy the cassettes 

directly by sending off 

1 he order form below to: 

Acornsoft, e/o Vector 

Marketing, Denington 

Estate,Welli ngborough, 

Northants NX8 2RL. 

\lso use tlus form if you 

would like to receive 

the current free 

Acornsoft catalogue. 
Please allow 28 

days for delivery. 

® Credit Card Holders. Ring 01-200 0200. 

To: Acorn soft, c/o Vector Marketing, Denington Estate, 
Wellingborough, Northanta NN8 2RL. 

{Cwfc 

Aeamtnh 

(SBXOI/SBDOl) 



ytCOHHSIFT BUSINESS 


Desk Diary 

fw ma BBC WiftQCOffflP«rtCr WMMHS A and S 




jj 

IXI 

— J 

fti3 

foj 


day 11 








1 IP 







Please send me the following:- 

rmn-HWi EBICE o uaytity 

Creatine C raphiffa £17,45 

Ward Srqmntcing £11.90 



EI5F 



S^%V 



(MBKWt) 



ISIJHIJ/SHIHU) 



FOttTH £ikS5 


SBIJ01/SB1WJ) 


PhilofphersOucst S9.95 


(SBG01) 


Snapper £9.95 


(SBOU) 


RocLi Raid s«w 


|SIJW1>| 


DefkDi*ry £WS 


(SBB0l> 



TMAL 



I enclose PQ/cheque payable to Acornsoft Ltd. Or charge 

rtl\ credit card. 

Card \iimher 

AmeVDinert/Visa/Acc«i |DHele} 

Please send me the Acornsoft brochure. D 

Name 



Add 



ress. 



Postcode. 



Signature . 
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Regi*l<*nf<i\d. 1524763 



VAT \o. 2158123 SS 
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ZX KEYBOARD FOR USE WITH 80/81 SPECTRUM 

Our new cased keyboard has 52 keys. 12 of these ate used for the numeric pad. The numeric pad offers some useful features, you can cursor with 
one hand and it wi I be a boon for anyone who enters a toe of numeric data. The pad isa repeat of the 1 -9 keysptus ft hasa fuN stop and a shift key The 
numeric pao keys are coloured m red, the normal keyboard keys are grey, wnh the case being black which makes the whole thing v&y attractive. The 
case measures IS x 9 x 2Vi . Thecomputer (either 80/81 or spectrum) fits neaHy inside. You will have to remove the computer from its original case, it is 
then screwed to the base of the case The case had afl the bosses already fitted and the screw holes are marked, Also fitted mside the case is a mother 
board |8l model only) which allows I6K. 32K and 64K to be fitted in the case. M the connections are at the rear of the case i.e. Power, Mfc. Ear. TV. 
and the expansion port , The case is targe enough for other add ons also 
to be fitted inside. One of these could be the power supply, then you 
could very qurckiy fit a mams switch, or a switch on the 9V line, This 
means you have a very smart self-contained unit. This case does not 
stop youfromusmgany other add-ons that you may havee.g, Printer 
etc We are convinced that mis is the best keyboard available at 
present It offers more keys and features than any other keyboard m its 
price range 



NOTE 

The case can be purchased separately with the keyboard aperture 
uncut, so if you have one of our early uncased keyboards, or in fact any 
other suppliers' keyboards, these could be fitted Tne keyboard is 
connected to your computer by a ribbon cable and this has connectors 
fitted which simply push into the Sinclair connectors it is a simple two 
mm Lite job and requires no electronic stoUs. This keyboard does not 
need any soWenng, Please specify on order whether you require the ZX 
81 or Spectrum case 



SPECTRUM MODEL 

This is supplied with spectrum legends, and a siighrjy different base 
for fining the spectrum made, agam an the connectors are at the rear of 
the case and there is plenty of room for the power suppfy (and other 
add-ons) Should you want to change, we can suppry both, the 
Spectrum legends a nd details of updating your ca se which will enable 
modification from the ZX SI to spectrum PLEASE specify on your order 
whether you require the ZX 31 or spectrum case 




KEYBOARD 
(SPECTRUM/81) 
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Internal fixing for 
ZX81 keyboard case. 
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Internal fixing for 
spectrum keyboard 



case. 



SPECTRUM LIGHT PEN 



The pen enables ' 
you to produce hign 
resolution drawings 
on your own televi- 
sion set. saving a vast 
amount of time over 
usirg basic program- 
ming statements, such 
as Plot. Draw ere You 
can erase, modify and 
save drawmgs and it 
comes complete with 
software program 
The superb light pen is 
available from D.K. 
ironies 




£19.95 



SPECTR 

16K Memory Ex 

The I6K uses 41 1& 
Static Pam and 00 

using the Static Ra 
speed tow powe*' 
the computer, p 
which comes toy 
where Position n* 

64K Memory Ex 

Afl the above infc 
advantage les in I 
56Kof usabemer 
the use of other a 
8192-65536 TheE 
Spectrum Memo 
Upgrade yourSpe 
it is Simply slipped 
are supplied, and' 
orne. The fitting re 
same as Sinclair's 
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ZX 80-81 Spectrum 

HARDWARE 



SPECTRUM/81 TOOLKIT 

This is the toolkit which won acclaim in the feature m the August 
1982 issue [pages 29 and 30) of Sinclair User, "It is the most impressive 
program, fast in execution with clear and fufl instructions,., it stands out 
from the rest of the field," The ZXED is a powerful editor for use on the 
expanded ZXS] It is intended for use by the serious B ASfC programmer 
and Offers several useful and time saving features most helpful during all 
stages of program development The facilities provided are as follows 
ALTER. BYTES. COPY. DELETE, FIND, HELP, INSERT. KEEP. MOVE. 
RENUMBER AND VERJFY. The Spectrum Toolkit contains most of me 
feau jres above pfus autofine numberer and append, and will run m the 

J6Kand 4SK spectrum. 

Both at 
only £6.95 




FLEXIBLE 

RIBBON 

CONNECTOR 

if you nave ever had whiteouts 
or system crashes this could be 
the answer. Jt stops the move- 
ment between the computer and 
the R*M expansion, it is supplied 
with a ribbon. 6 inches long, with 
a male connector at one end and 
a female at the other, at onfy 



JM MEMORY 



• nsion £22.95 

Jynamic Ram Chips We use the dynamic as they are much denser than 
ipy less space. They are also much cheaper than the equivalent product 
i. The Ram is manufactured with htgn quality mate'ials. and uses high 
ims. It js supplied ready-built and only needs to be plugged into the rear of 
he components are fitted into holders This massive add-on memory 
j fully assembled and tested is the cheapest 1 6K memory available any- 
nemory from 16384 to 32768. (Same as the Sinclair memory.) 

16KjUNCASED| £19.95 

ansJon £52.95 

ma&on on the 16K also app/ies to the 64 K Memory Expansion, but the 
? 64K givmg nearly FOUR times the memory. This advanced model has 
vy In addition, the brocfc from 8K ro 16 K can be switched out to enable 
l-ons. The graphics ROM is to be used in this area Position in Memory 
cfc From 8 1 92- 1 6384 js swrtchable 64K fUNCASEDj £49.95 

' Expansion £35.00 

um to 48K of user Ram. The Spectrum memory expansion is simple to fit. 
side the case, and then onry requires plugging tn Full fitting instructions 
e only tool you will need is a screwdriver and just two minutes of your 
ires no electronic skills. Position in memory from 32768 to 65536 [The 
grade to 48K) 



4K GRAPHICS ROM £24.95 

The DK Graphic module Is our latest ZX 81 accessory This module 
unlike most other accessories fits neatly inside your computer under the 
keyboard. The module comes ready built, fully tested and complete 
with a 4K graphic ROM This will give you an unoeievabie 448 extra 
p*e-^ogrammed graphics, your normal graphic set contains ony 64 
This means that you now have 512 graphics and with their overse 
1024 This now turns the 81 into a very powerful computer with a 
graphic set rarefy found on larger more expensive machines in the 
ROM are lower case letters, bombs, bullets, rockets, tanks, a compfete 
set of invaders graphics and that onry accounts for about 50 of them, 
there are still about 400 left [that may grve you an idea as to the scope of 
the new ROM) . However, the module does not finish there, it also has a 
spare holder on the board which will accept a further 4K of ROfWRAM 
This holder can be fitted with a 1KJ2K/RAM and can be used for user 
definable graph res so you can creare your own custom c haracter sets 

WHY WAIT? 

ORDER TODAY FOR FAST DELIVERY 



16/64 MEMORY 
FORZX81 




ibK Memory £1 2. 9S 

l<iK[Ljnc*iod]E1 , >.95- 
64K Memory £ 5 ?.<?S 
6*t(tuncfli«llf4'l.'« 



T he above illustration shows ihe casing for the I6K ex massive 64K 



I J*ieaj* itttc Eyjic G* r'nJihi'^, wfxh fibm memory u(, quantity ami pl#« wttfn o*d*'^ 

Please send me @ £ 



1 



Please send me. 



£.. 



Please send me . , , , 

Please add on £ 1 . 25 f or Pfp 

In enclose cheque/P.O. payable t o DK Tron its total £ 

or debit my Atcess/Barclaycard £ 



~ 



1 



Bgrubn 

Miirne . . . 



Sencf to DK irono. Unit 2, Shire Hill Jnd Est, Saffron Wafden, 
Essex CBT I 3AO Tel: (Omj 22359J263S0 (24 hrs| 



cKtronks 

Ntvf ietour box hurt no* j»*IUbk. W rnJ 4AE f or q*iKM rrium 
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POST & PACKING 
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BBC MICROS ACCESSORIES 




**&£ 
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Mail or telephone order 
Barclaycard or Access 
Credit Card accepted 



BAflCmVCARO 



POST and 
PACKING 

IS STII I flNI Y 

%gS&«** MICRO MANAGEMENT ei per item 

Micro Management 32 Princes Street Ipswich, Suffolk. Telephone: (0473) 59181 
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Personal computers 

Nome computing 
Small business systems 



Sponsored by cSSj*^ and 

EARLS COURT 
16-19 JUNE 
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RETURNING W 
POPULAR DEMAND 

BRITONS 

Ml 




e-c-: 



f M 



SHOW 



Th© Computer Fair gives you an 
unequalled opportunity to see and 
compare first-hand the enormous 
range of personal and home 
computers, small business systems, 
software programmes, cassettes and 
scores of computer games - decide for 
yourself how much or how little it takes 
to build up your own personal 
computer system. 



Featuring-- The Sinclair Village* Micro Mouse Contest dub Avenue 




Arrangements have been made with British Ra il who offer a special 
ticket which Includes entrance to the exhibition and return travel to a 
London B.R. terminal station and your county All inclusive ticket prices 
are;- 





Adult Child 




Adult Child 




Adult 


Child 


Awan 


£14.50 £7.7S 


Hereford & Worcester 


£13.00 £7.00 


Shropshire 


£17.00 


£9 00 


Sed'cesire 


£7>U0 £420 


Hertfordshire 


£520 £3.10 


Somerset 


Ett.QO 


£5.50 


33*14*1119 


£7.00 £400 


siseofwgnt 


£1350 £725 


Staffordshire 


£15 50 


£@25 


Buckinghamshire 


£740 £4.20 


Kent 


£500 £iB0 


SMffofc 


£1000 


£550 


ComSfldgeshlie 


£B,50 £475 


.elca5?orshir© 


£1250 £6.75 


Surrey 


£600 


£J50 


Cornwall 


£25.00 £14.50 


llncolnih re 


£1650 ES7S 


Sussex 


£&O0 


£450 


D&xy* 


£22,00 £1150 


Gleaner London 


£500 £3.00 


Warwickshire 


£1350 


£725 


Ddf»t 


EW5Q £7,75 


Norfofc 


SM.S0 £7,75 


Wsst Midlands 


£14,00 


£750 


Euex 


E&.B0 £340 


NOfthanpfsnihine 


£<?.0Q £6,00 


WMwe 


£1250 


£675 


Gloucestershire 


£13,00 £7.00 


NottiriQhoiTi shine 


£14,50 £7.75 


Greater Manchester £21.00 


£11.00 


Hampshire 


£1000 £5,50 


QxTondshJre 


£550 £475 









Specially 



Further details from: The Travel Centfe, Kings Cross Station, London IMW19AP Tel: 01-27$ 2477 

Of fill in and return the coupon befow 



HOW TO GET THERE 



By Underground:- Earls Court Underground Station is adjacent 
to the Exhibition Centre. The station is 
on the District and Piccadilly lines. 



Please send 

h.. adutt tickets at £ .„ 

„.„.„.„.. c hi Id tickets at £., 

I I LJl I I 4ll1IHIH)rHIHlHIHIH1IH1H'FII>FHHI>)'iqH4HHHHP4H»H1H4nWHmPHFHIH4FHIHtlwl \J I |tJI I' 

Cheques mode payable to British Rail 
iccess, Bardaycar/dor Am ex Card No. — 
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Name ,™ 

Address 
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Send to: The Travel Centre 
Kings Cross Station 
London NW19AP 



By Bus Northbound 31 and 74 buses pass 

(London the main Warwick Rood entrance to 
Transport]:- the Centre. Southbound 30 ond 74 

buses pass the West Brampton entrance. 

Car Parte- The re is space for 1300 cars In surrounding 
carparks, 



i r 



For groups at 20 people _ . „ 

or mote Advance Party Bookings 

Adults: £2,00 

Children; £100 — « adutt tickets 

(Plus one free ticket per20 sold > cnlld tickets plUS one free 

for theorgonbeforteocher], ticket per 20 ordered 



1 



Enclosed remittance of £ 



Name „„ 
Address 




made payable to 
Reed Exhibitions, 



lihiliiiliiniriiriitiiriliiiiiiiirtiiiiriirriiiirriiii mlin 



Return to: The Computer Fair Tickets. 
Reed Exhibitions, 
Surrey House, IThrowley Way 
Sutton, Surrey SM1. 
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Mi'dwiCH 

COMPUTER COMPANY LIMITED 
choice for [JJfJJQ microcomputers 



BBC COMPUTERS 

Model 8 

Model B ■+ Disc Interface 

BBC MICRO DISC DRIVES 

BBC 31 Singlet DDK Drive 

Expandable to 2 x TOOK 
Dual 1G0K Drives 
1 00 K Upgrade for 

BBC 31 
Dual 400K Drives 



BBC 32 
BBC 33 



BBC 34 



£34695 
£441.95 



£199.00 
£330.00 

£122,00 

£649.00 



BBC 35 Acorn Utilities Disc Manual £30.00 
{supplied only with BBC 31, 32, 34) 
All Drives except BBC 33 supplied cased 
with Connecting Leads. 







m 
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BBC UPGRADE KITS 




BBCA2B 


Complete A to B Upgrade 


£44.75 


BBC1 


16K Memory 


£18,00 


BBC a 


Printer User 1 Kit 


£ 7.50 


BBC 3 


Disc Interface Kit 


£95.00 


BBC 4 


Analogue Input Kit 


£ 6.70 


BBC 5 


Serial 10 RGB Kit 


£ 7.30 


BBC 6 


Bus. Expansion Kit 


£ 6.45 


All kits are supplied with full fitting 




instructions. 





L_ - J 1&U 



Fast ex- stock 
delivery by Securicor... 





BBC CONNECTORS 

BBC 2' Pnnl»rt-iti;«iidAmphencil 

Plvfl (not »H«mb «ll i 1 3. BO 
BBC 22 u»'PDlCo«nKlDn<iil 

C*pl* 36" 
BBC J] Ci i5«ir* Lsuf 
3BCI* 7 P..n EKn Hog 

BBCre SPln&ni^ 

BSC3i Dittl Oil « J4 W IDC l& 
I i 34 way C jitf 1 d^# 

BKJe Chtc *aw*r CisJt 
StCu Aftdhitfue Input ftug 

& Lrcrr 
BflC 66 1 M M*C»r,n«|9i 




DM 



i too 






BBC ACCESSORIES 



BEC« 
B»C67 



Jev-11'Ehi.'fw pain 
■**trmBl«di 



f 1 1 13 



ACOftNSOFT 

FOR TH¥ SBC 

SMOJ Bnixi«H<;«tnn 

SUM Tim ol KnowfaeJot 

SBtSJ »•»* a Ca>nihi!M In* 

MliqMl * SIS 

fa (118 

58X91 Cr»mv* fi'ipK « 

Ciucnc t tK 
Sfivj;' OrjpfniChprtf 

SBflCH (hiii Diirvlxc Mi iuiJ 1111 

861.0? L«*e Cnuflt f 14 « 

SBlCi^ FenfcCjiunt t 14 K 

S*G0l fhi'wofMriOjfil I in 

S9U37 Sph:njr fl^-." | ( 1 « 

5SG0J Mcrui.rl I B b'i 

Mr. 14 Snipper (l« 

SSG15 ^*fifiOP!t C H H 

SBGCK Arcid» ArlHMi £10 M 

SMM *M*rtFi»(t I MS 

59<5I3 VrfK.-L £ IK 

SIGH **£**■*• t *« 

S8G10 Chan £ at* 



ACORNSOFT BOOKS FOR THE 

BBC MkCHO 

ssaqi &»»'-"» &4yr-c* r »» 

S9Q0Z G-*oM-Cfj<1i L ;h 

5BS04 Lufj ( r» 

SB3CJ »orl1 £ I» 

* Hahc i.pg lo* c ji'and rivthflrtv n* 1 



SBE0I 



BBC MICRO COMPONENTS 
4SIS iogf*5 

rust** 

/415W6 
5*151*3 

DS.M9IM 

0$a»iS!JM, 

U£OJC*? 

till 

JSWayMKHl*' 
3*WiyHtHlt> 
40 Way Kudo 
14 Wjv Sit 
6WayE)ir Sll 

B6C SOFTWARE IN ROM 



t 7 7', 

c ill 
( o» 
i on 
( tH 
£ * SO 
C 4*0 
f IH 
IUH 
I 1I| 

i re 

its 

Mi 
lib 

B.BO 
tH 



1.JMOS 



.from EastAnglias 
leading supplier 



MIDWICH COMPUTER COMPANY LIMITED 

FUCXtNGHALL MOUSE RICKINGHALL SUFFOLK IP22 1HH 
TELEPHONE 10379) OlSS 89B7ST 
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BBC, DRAGON & ATARI 
GAMES FROM 



DRAGON 

MINED-OUT 

On Scraon Faaturos: 
Tricky Mines, Damsels in 
distress. Mine detection 
indicator. 9 levels of 
minefield. Safe area. 
Progressive difficulty 
Scoring, High score 
feature, Full (nsfcructions, 
Controls; Up-Down-Left 
Right, 

Special Features; Bill 
the VNtorm. Bugs (mines 
with legs]. Mine 
Spreaders. Action 
Replay 
Author: ten Andrew 



ATARI 400/800 
MAGIC WINDOW 

Define characters on 
SxBgrid. Save to tape. 
Load from tape Freely 
merges character sets 
into existing programs 
Hex & Dec. G/Ps 
Character menipulafcton: 
Mirror rotate, invert, 
left, right, up. down, hold, 
wipe, cancel 
Retdef tn^r whole 
cnerecter sat, Also 
works in colour mode. 
Excellent examples 
supplied 

1GK RAM or more 
Author M. Walker 



MAGIC WINDOW 

FOR THE ATARI AOOHOO FROM 

QUICKSILVA 




i 

Please send order to 
Ouicksilva Limited, 
Palmergton Park House, * 
13, Polmerston Road, 

Southampton. 

BBC GAMES 

Music Processor . ... £14.95 D 

Protector £7 95U 

Wizard EB 95 □ 

DRAGON GAME 

Mined-Out £5.95 Q 

ATARI 400/S00 GAME 

Magic Window £B 95 □ 

WAR Ml HG: These program* a re sold accord- 

ir«o lo QUICKSILVA Ltd'* Icrmsof trad* and 
condition* of sale. Cook's ol which are 

available On reque?!, 




As part of the ptan to exp< 
cover alt the most popular personal 
computers QUICKSILVA are proud to 
introduce 3 new programs for the BBC 
Computer, plus a version of their popular 
"MINED-OUT" game for the Dragon and 
also a character generating program 
for the Atari 400/S00 
'MAGIC WINDOW". 

BBC GAMES 

MUSIC PROCESSOR 

Exploits your BBC music potential to tts limits 

Features: Full push button 

."■perstion, over 3D 

separate functions for 

recording, mixing, editing and 

sound effects etc. -4 channels, 

5 octaves, 1QB.OOO envelopes easily 

selected. Over 2QQQ note storage 

capacity Ready made music files 

included. 

Author: Andy Willi 

For model A or B 

PROTECTOR 

Features; Pods, fnQnscers whoktll On 
contact, mine laying UFO'e, monsters 
increase in size as game progresses, 
new pods every 1000 pts.. 
hyyersp^ce function. Full colour hi -res 
graphics, sound. Joystick control. 
For the model B witn 16K + Joystick- 
Author Andy Green 

WIZARD 

The lands most beautiful maidens 
are being sacrificed by an evil King. 
Can you be their saviour, fighting off 
hordes Of evil demons armed only 
with your wend end magical 
powers. A most compulsive and 
original game with hi-ree colour **^J 
graphics and full sound. 
Author: A. R. Buckley 
For the model B with 32K 



SPECTRUM 
SOFTWARE 

TIME-GATE 

4D Spaw/tims adventure 
in fast moving graphics 

ABK 
Autfioc John H alii a 

THE CHESS 

PLAYER 

\Mth Speech ana 

pe-rsonality ■rtSK 

Authar 

Martfn Wren-Hilton 

METEOR STORM 

\AAth speech and Hi Res 
Graphics 1BK or -4BK 
Author John Hoi I In 

SPACE INTRUDERS 

WAth mjconts end Mi Pes 
Graphics lBx or ASK 
Author John Hollii 
EASYSPEAK 



your programs. 4©K 
Aut.hu.-- John Ho III* 

MINEO-OUT 
With 9 levels erf 
minefield 49k 

Author linAntlrvw 

SOFTWARE 
FOR THE ZX81 
WITH 16K RAM 
QS ASTEROIDS 



very good 
addictive game' 

tC &VG3 

Author- JohrvHollt* 

QS DEFENDA 

better than any other 
sreode game I've seen 
CSync 3 
Author Nick Lambert 

QS SCRAMBLE 

amazing, fantastic'" 
(PCW). 
Author. Dava Edwards 

QS INVADERS 

. just like the real 
thinfllCC &VG3 
Author D«ue Edwwartli 
MUNCHEES 
FcmturOn. 1 to <3 Ghoate, 
3 Muncheos. ftowor piiia 
Authnr A, Laird 

GALAXIAN5 G. 
GLOOPS 

Features two types of 
swooping Goioxian 
Author T, Beckvulth 
CROAKA-CRAWLA 
With Frogc Lur-mus, Logs 
Crocoditea Turtles, 

Rim. ^^*l8S* 

A Author 

flk John 

^ Re Id 



SPECTRUM & ZXB1 GAMES 

FROM 

QUICKSILVA 

A WHOLE GALAXY OF ACTION 
AT YOUR FINGERTIPS 



NEW RELEASES FOR THE 2XS1 



SPECTRUM 

FRENZY 

Arcade action 
Feature*; Full colour ru- 
nes graphics. Bound, nigh 

score table hold feature 

5 tevalij of robots. Evil 
Drv>iie cue minelayer 
exploding pods, 
progressive difficulty, 
attract mode 
Author Oavid Shea 

ASTRO BLASTER 

Arcade oction 
FeaturflBI Full attract 
made. 5 etteck t^ftvit, 
15 Ie3uhIi of difftculty; 
rapid fire, meteor 
storms, changing aliens, 
plasma baits, killer 
bombs, furf CO-fOur hi -res 
graphics, full sound 
Author John Edward* 
16K or A&K Spectrum 

EDDIE A WORD 
PROCESSOR 

PtBtunt: 
Menu driven 
prompts given 
at All bntt 
DraBVc eon"nn.snd5 
— eg Dear Text — 
are automatically 
questioned 
Load/ save 
commands all 
text luatified. on i 
screen aa well as ' 

printer 

Author P. Baker 

^9K Spectrum 



PIXEL GAMES 
FOR THE ZX81 
WJTH 1GK RAM 

TRADER 

A trilogy of 1FJK 
programs that CDfnDina 
to gtve on epic <1&K 
graphic adventure Aid 
galactic trader, you deal 

With some vary bizarre 

customers indeed 



STOP PRESS 

Trader now available fori 

the Spectrum E9 QS 




& SPECTRUM 

SUBSPACE 
STRIKER/ZOR 

With your deadly entimat 
torpedoes, you -unleash 
havoc m the Federation's 
Spece'snes 
STARQUEST/ 
ENCOUNTER 
With the help of your 
onboard Computer you 
seek a habitable planet 
amidst the penis of deep 
space 

ZX81 GAMES 

OCEAN TRADER 
1 An adventure set In the 
19th Century. 
Vbu own and csptam 
m vessel, sail between 5 
ports end deal m coal 
end Whisky, with storms 
piretea. see mist and 
w&scia fKJrift 



COSMrC GUERILLA 

Aroids action 



QS sound end character 
boards responsive 

controls, high scone 

tables 
(^ Author 

C. K. Tome 
ZXB1 with 
* 16K RAM 



3D BLACK STAR 
Arcadn action 
Features* Past 3D 
graphics, feat scoring, 
four types of target 
Eight instrument 
displays worp drive- 
rosurgmg aliens. &ma 
limit 1 7 lava is of 
progressive difficulty 
htgh score table 
AuLhor M. Sudwtirth 
ZXB1 with \BK RAM 



QLQOPER 
Arced* action 
Fsaturoai Fast aet»ori. 
5 dampera increase to 6 
on Intsr phases. 3 lives 
tHuEi bonus iivus. aver 
increasing speoS high 
score, stall frame 
I, .Ht.urf<a -,i Are! Dhver et 
end of games, bonus 
phase worth 5000 pes. 
high score save and 
display 

Author p, Crene 
ZX61 with 1 8X HAM 

PIONEER TRAIL 
A wnitam adventure 
Features: 20 levels of 

piay Mmd Game" plus 
ahootmg nfle speed uses 
all keys and is measured 
agatnnt the players 
personal averaye 
response This gome is 
o»Aed on historical data 
Author MeHon Stubba. 
ZX61 With 1SK RAM 

QutcKBaVS L>nriitad. 



KJ, P!nlrrit*rsfcon Bobci, 
Southampton SQ1 ILL 
Telephone (0703)20169 
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Sand ordnrto! 

Quicksilva Limited, Palmortton Park HouftB, 13, PalmariUn Head, Southampton. 
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VIC20 GAMES 

FROM 

QUICKSILVA 



TORNADO 

V1C20 G AWIES PROM 

QUICKSILVA 



QUICKSILVA are proud to introduce 

Skyhawk written by Chartec 

for the VIC2CD personal computer, 

many more amazing games to come! 

SKYHAWK: Features Muiti-colOur; Hires 3-D 
Effect Graphics. Realistic Scrolling Landscape. 
Aircraft Lending and Refueling, Radar and Aircraft 
Status Displays, High Score Save. Full Sound 
Effects, Varying Formations of Attacking Aircraft. 
Extra Life at 30QO pts. Fuel Low Warning, 
Realistic Explosions. For the VJC20 + 3K or QK 
expansion + Joystick. 



STARQUEST 




PIXEL 

POWER 




HARVESTER 



JOYSTICK 



TORNADO: In the 

midst of the Colony 
Vuers ships are 
attacking you from the 
air you have three 
types of ground base 
to bomb. Features : Full 
Colour, Hi-Res Graphics, 
Sound, Increasing 
Speed, High Score, 
Progressive Difficulty. 
Random Landscape, 
Explosions. By Chartec 
for the unexpended 
VIC SO + Joystick 

AMES 

HARVESTER & 
BRAINSTORM 

A cut-throat strategy 
game to reap valuable 
boosterspice around the 
planet Delta, Hi-Res 
Graphics end lots of fun 
for two to four players, 
For the unexpended 
VIDEO. 

STARQUEST/ 
ENCOUNTER 

A voyage of discovery 
and adventure in the 
cosmos. With the help of 
your onboard computer 
you seek & habitable 
planet amidst the perils 
of deep space 
For the VIC2C 
+ 16K RAM. 





VIC2016KGAME 

A vofUQt of Aft*nturf J*nd QMOuffy 

PIXEL 



VJCZ0SQRf6K 

tr\yourcw.-ripiOQt»tr& 

PIXEL 



PIXEL POWER 

A graphics workshop 

packed with useful 

features such as Create, 

Amend. Save and View 

Set. 

For the VIC2Q with BK 

or more added RAM. 

SUBSPACE 
STRIKER & ZOR 

It comes from out Of 
nowhere and then 
vanishes back into the 
ether. With your deadly 
antimat torpedoes, you 
unleash havoc in the 
Federation's 
Spacelanes. 
For the 
VIC2Q + 

RAM. 



V1C20 UNEXPENDED 

ACyt-ThrfcKO*fpccfftra£cfflf*fun 
flui - ffWNSTOflM 

PIXEL 



TRADER 

A trilogy of 1SK 
programs that combine 
to give en epic 48K 
graphic adventure. As a 
galactic trader, you deal 
with soma very bizarre 
customers indeed. Will 
you live to tell the tele? 
Supplied in a ho* with 
extensive instruction 
booklet 




For the VIC2G + 16K 
RAM. 
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Tornado £5 

Skyhawk £7 
§ ** ^ ^ Trader £14 

^^ ^ ^ m ^ m ^* t£jbspace Striker +- Zor E7 

Sta rqu es t + Encounter £7 
Pixel Rower £7 

Harvester + Brainstorm £7 

PLEASE SEND ME THE GAMES 
AS TICKED 
Total cheque/ P.O. enclosed 




95 D 
95 [ ' 
95 D 
3b _ 
95 D 
95 D 
95 D 



Pleese send your order to: 

QUICKSfLVA LIMITED, 

PALMERSTGN PARK HOUSE, 

13PALMERSTON ROAD. 

SOUTHAMPTON. 

TEL: C0703] 20169. 



I 



Cheque payable to Ouicksilva Limited. 



NAME 



ADDRESS 



SUPPLIED ON CASSETTE 
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Selected titles available from larger branches of Boots and W.H Smith, Spectnjm, Laskys, Currys Micro -C and all goad 
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ZX SPECTRUM 
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YOUR 
PROGRAM 



COMING 
SOON! 




Computer Shops. Also by mail order from Software Express 
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Trie Albany, Old Holl Street, Liverpool L3 3AB 



*lThe sound commands on the Oric 1 
are. fot a computer of this price, wry 
sophisticated- Three music channels, and one 
noise channel, mean thai you can program 
some fairly compter sounds 19 

POPULAR COMPUTING WEEKLY 



v_ 



UOiic is everything you hoped it would .be. 
AJive with colour, and zapping with built-in sound 
effects, the One looks like a match for any 
machine now selling for less than £200 99 

YOUR COMPUTER 



I i The 1 6k One - fighting the 1 6k Spectrum - is 
£25 cheaper It feels a good deal more 
professional than the home-appeal Sinclair 
Oric's sound ts extremely versatile, and well up 
to the standard of the £300 or £400 B BC 
microcomputer made by Acorn. 99 

WHICH MICRO? 



ttOric will soon he selling a Modem 
so lhat Ptestel will become available. 
Owners will be able lo accept telesoftware 
programs loaded straight down the phone line- 
eventually electronic mall could come into the 
home by the same route, and with Ehe addition 
of a tape recorder the Oric with its Modem 
could become a telephone answerer and 
message taker. 99 

YOUR COMPUTER 



U Oric was over twice as fast as the Spectrum. 
Surprisingly perhaps the One which initially 
seemed only lastef when performing [he 
Simplest of calculations, has come hark to beat 
the Spectrum by a small amount. As the 
problems gel more complex the Ork comes 
into its own, One final point - in entering the 
benchmark tests - the One was certainly the 
easiest to handle i? 

WHICH MICRO? 



i i Th is slope coupled with the design 

of the keys makes the Oric an easy machine to 
touch type on. All keys have auto-tvpeat and 
there are four keys dedicated specifically to 
cursor control. It is certainly easier to type on 

than any of Sinclair's offerings. 99 

YOUR COMPUTER 



H Instead of the Spectrum's 2& 
look-up single-character error reports, ^ 
the Otic has 18 serf-explanatory messages. 
If you actually want to do computing, rather than 
just exploring the world of off-the-shelf game?; 
programme entertainment the Oric will be a 
better buy 9 9 

WHICH MICRO? 



it One good feature of the Oric is an on-screen 

reminder in the top right hand comer to show 
that you ve engaged all-capilab mod*. So much 
belief than the SB's variety of lights in the comer 
of the keyboard. The Oric is sound, simple to get 
along with and offers great expansion 
potential, 99 

WHICH MICRO? 



it When compared to the stogginess of the 

Spectrum's keyboard this is certainly an 
improvement I cant see any Orics failing 
through bad assembly. If only the £2400 IBM 
were so easy to use 99 

WHICH MICRO? 



ti A good speaker and built-in noises get the 
Ones sound off to a good start. Typing Zap. 
Ping. Shoot Of Explode produces convincino 
arcade game noises which can easily be 
incorporated into any program. 9 9 

YOUR COMPUTER 



ORIC-1 



{(The modem is certainly unusual in 
a machine of ths price. Together with the other 
peripherals, when finally available, it should 
make for an attractive package for a small 
business. . , surely a match for machines costing 
much more 9 9 

POPU LAR COMPUTING WEEKLY 



The Real Computer System 



ORIC PRODUCTS INTERN AXIOM AL LTD, COWORTH PARK. LONDON ROAD, ASCOT BERKS 

available from . . . WH SMITH • DLXONS • GREENS 

LASKYS • MICRO'C • MICRO PERIPHERALS 

SPECTRUM • COMPUTERS FOR ALL 

And hundreds of independent dealers. 




Software 











T 



i 



For the superb ORIC-1 

The finest software, ORIC SOFTW 

Fast-load actionTfehiogORlC s colour, graphics and sourv 
capabilities to new fronUeSfch^Jjydesigned and 
match ORlC's quality and quesncMrhetesate 

The evergrowing range includes programs romusmess. 
In-home entertainment, so whether you want a total business s^ 
chair' arcade excitement choose ORIC -The new experiencjj 

Part of the growing selection includes:- 
FOR HOME FOR BUSINESS ^L 

BACKGAMMON - CHESS ORIC PAY - ORICI NY - Q^prOCK - ORIC CALC - 
FLIGHT- ZODIAC - AJRUNE ORIC TYPER - AUTJjgJFLCIS ORIC BASE and 
DALIES ORIC FORT 

Real computer software fir on 



tion and 
i or edge of the 
icro-softwarc , 



ORIC 



ORIC PRODUCTS INTERNATIONAL LTD, coworth park, lgndon road-, ascot, berks 



JUST LAUNCHED 

ORIC TREK SPACE ADVENTURE GAME 

You are in command of the Federation's most powerful starship 
the USS Enterprise. Armed with your phasers and photon 
torpedoes, your task is to patrol the furthest reaches of the 
Galaxy, protecting Federation space against the forces of 
invading Klingons. Your ultimate mission is to rid theGaiaxv 
entirely of the Klingon menace ...before they destroyyou. 
Your crew awaits you aboard Ihe Enterprise. Starfleet Command 
wishes you Bon Voyage and Good Hunting! 



ORIC products available from:- 

WH SMITH • DDtONS • GREENS 

LASKYS • MICRO'C* • MICRO 

PERIPHERALS • SPECTRUM 

COMPUTERS FOR ALL 

Arid hundreds of independent 

dealers. 




Guaranteed able to consisi 
SargonJI and all other Spectrum chess programs 

• Six levels of play 

• Plays a variety of openings e.g. French Defense, Sicilian Defense, Ruy 
Queen's Gambit etc. • Self play mode •Analyse mode 

• Enhanced end-game play •Recommended move option 



••ORIGINAL SUPERCHESS«« 
The Cheapest 

10 levels Of play: recommended move option: 
substantial "openrng book' e.g. French Defense. 
Queen's Gambit. Ruy Lopez etc: Self play feature: 
analyse mode. 
1 6k ZX81 £4.95 48k Spectrum E4.95 



•• BACKGAMMON •• 



••SPECTRUM SPEECH •• 



Yes it's possible? Software driven speech from the 
Spectrum, Simple to use in your own programs. Each 
cassette comes with user documentation and 
demonstration program. No extra hardware is required 
Uses Spectrum speaker and top 32k Ram. 



SOFTALK I: 



SOFTALK tl: 



Multiwords' 70 plus words, numbers 
zero to million, plus, go, limit, right, 

great etc 48k Spectrum £6.95 

'Spacegames' 80 plus words, numbers, red 
alert, torpedoes, phasors, bearing 
south etc 46k Spectrum £6.95 





1IAI AINU B 



Play this fascinating game of skill and chance. High 
resolution colour display with dice roll. Can be used by 
expert players and also has documentation to enable 
beginners to learn the game. 46k Spectrum £5,95 



• • SPECTRUM BRIDGE TUTOR •« 

-NEW' 

improve your Bridge with the Spectrum Bridge Tutor. 

Uses the Acol bidding system including Blackwood and 

Stag man conventions. Each of the 40 hands illustrates 

a particular point(s) in the bidding and play After 

playing a hand you are given an explanation Of the main 

points of the bidding and play. The correct bid and play 

must be made to progress but if you need assistance 

there is a help feature 

- *-.. ._. ~ Beginners (40 hands! £5,95 

For T6k and 48k Spectrum Ad 3 vanced [ 40 hands j E595 

Also available from: 

Buffer Microshop-S treat ham, London 

Philip Capley - Ossett, West Yorks 

Georges - Bristol 

Screen Scene - Cheltenham 

WH Smith - Computer Branches 

ZEOXTRA - Kinsen, Bournemouth 

Computers -Wig more Street, London 

Capital Cameras- Crawley 

UK Prices include post & packing. Despatch within 40 
hours (For orders outside UK add 80p tor postage). 
Send cheque or postal order to: 



•• BEEPER AMPLIFIER •• 

Boost your Spectrum's beeper. This neat amplifier, with 
volume control, plugs directly into the Spectrum's EAR 
or MIC socket using the tape lead. NO OTHER 
CONNECTIONS NECESSARY. Powered by a PP3 
battery (not supplied) it doubles as a radio when not 
used with your Spectrum. £5.95 or only £4,95 when 
purchased with a SOFTALK program, Please add 35p to 
cover p&p. 



SPECTRUM FORTH 



ier tharT w 



FORTH - 10 times faster than Basic, much easi< 
machine code, H you want to discover Ihe advantages 
of Forth or are already converted. Spectrum FORTH is 
the ideal package. The package is cassette based and 
includes Spectrum Forth, a sample Forth program and 
comprehensive user documentation. It has all Forth 
structures and allows full use of the Spectrum's colour, 
hi-res, graphics. Specify 1 6k or 4Bk when ordering. 
16k version, about 115 new words can be defined 

16k Spectrum £9.95 
46k version, about 1200 new words can be defined 

40k Spectrum E9.95 



• • ZX DRAUGHTS •• 

With its 10 levels of play, ZX Draughts is the ideal game 
for Ihe beginner or expert player, Al level 2X 
Draughts replies immediately at level 4 it replies in 
about 20 seconds and beats ils own programmer, at 
level 9 it replies in about 1 3 minutes but can you beat 
it? Features choree of strategy and colour. Our machine 
Code program, using tree searching techniques can 
analyse each position in depth making ZX Draughts a 
formidable opponent. 46k Spectrum £6.95 



CP SOFTWARE, Dept.2YC,17 Orchard Lane, Prestwood, Bucks. HP16 0NN 



PROGRAMMERS - TOP RATES PAID FOR QUALITY SPECTRUM PROGRAMS 
SEND YOUR MATERIAL FOR EVALUATION AND PROMPT REPLY 



Richard Altwasser and Steven 
Vickers are the men who invented the I 
Jupiter Ace. I 

After years of designing micro- I 
computers that use BASIC (both men m 
played a major rote m cheating the f 
ZX Spectrum), they abandoned it in M 
favour of FORTH. 

FORTH is just as easy lo learn 
3$ BASIC Yet it's a faster, more §_ 
compact and more structured 
language (hat educationalists 
and professional programmers 
alike prefer. 







So the Jupiter Ace >s the only micro- 
computer you can buy lhat is designed around 
FORTH 

Using it. there's little fear of accidentally 
\ rashtng' programs halfway through and having 
to Start all Over again (a common fault with 
BASIC) The Jupiter Ace's comprehensive error 
checking sees to that 

The Jupiter Ace has a full-size keyboard 
high resolution graphics, sound, floating point 
arithmetic, a fast, 'enable cassette interface, 
3K of RAM ar>d a full 1 2 month warranty 

You get all that for £89 95 Plus a mains 
adaptor, all the leads needed to connect most 
cassette recorders and TV 's, a software 
catalogue (35 cassettes available, soon to be 50), 
the Jupiter Ace manual and a free demonstration 
cassette of 5 programs 

The Jupiter Ate manual is a complete 
introduction to personal computing and a 
simple- to-f ollow course in FORTH, from first 
principles to confident programming. 

Plug-on 1GK and 4&K memory expansions 
are also available, at very competitive prices. 
(There'll be a plug-on printer interface available 
soon, too) 

It'll take you no time at all to realise bow 
clever Richard and Steven were to design the 
J u puer Ace around FORTH And even less time to 
realise what a silly price £89.95 is to chirge for it. 



TechnkajjpfprjiHtefl 

Hardware 

Z80A;8K ROM; 3< RAM 

Keyboard 

40 moving keys; auto repeat; Caps Lock. 

Screen 

Memory mapped 32 col x 24 line flicker free 

display upper and lower case asoi characters. 

Graphics 

High resolution 256 x 1 92 pixel user defined 

characters. 

Sound 

Internal loudspeaker may be programmed for 

entire audio spectrum 



Cassette 

Programs and data >n compact dictionary format 
may be saved, verified, loaded and merged. All 
tape files are named Running at 1 500 baud. 

Expansion Port 

Contains DC. power rails and full 280 Address, 
data and control signals. Can connect extra 
memory peripherals. 

Editor 

Allows complete editing and listing of compiled 

programs 

Please send cheque/postal order to 
Jupiter Cantab, 22 Foxholtow, Bar Hill. 
Cambridge CB3 SEP 



Jupiter ACE 



Please send me . Jupiter Ace microcomputers @ £89.95 (- 

Tick here if you require VAT receipt □ 

Name 



£395 p. &p.) 



~i 



Address 



©0201 M 



Available for immediate deHvery Allow 14 &y> (a* p & p U.K. price only (export price on request) 
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SPECTRUM TV PROBLEM 

A^any Spectrum owners have not been able to obtain a colour 
^^ display on certain colour televisions. They have a sharp 
monochrome display m one position of the TV tuner and distorted 
colour display ai another. My solution is as follows; Firsi ? remove 
the five screws from underneath the casing and turn the computer 
upright; then carefully lift: the top part of the casing so that it is 
just clear of the circuit board. Move it down over the rest of the 
casing taking care not to tension the keyboard ribbon cable. 

Between the ULA and PAL encoder — see introductory manual 
page 29 — you will find four adjustable screws. These arc used to 
tune the two separate outputs of the ULA which are related to the 
contents of the display file and the colour attributes. Nest, connect 
the computer to ihe Television as normal and create a colour 
display, for example 

BORDER 1: PAPER 2; CLS 

Note carefully the initial positions of the screws mentioned 
previously. Using a screwdriver adjust the top three of these 
screws until the colours appear on the display, starting with the 
reaistOT marked 2.2K.I. If after a period of time the colour 
disappears then further adjustment is needed. The bottom screw 
may also be adjusted if necessary. If this procedure fails then 
return the screws to their original positions. Finally, reassemble 
the casing, turn over and replace screws. 

These alterations arc both simple and perfectly safe- and should 
put life into many a Spectrum display. 

Mark Nolan, Malahide, Dublin. 



MAZE CRAZE 

^k number of people seem to have 
ffhad a problem with Maze 
published in the March edition of 
Your Ccmpuur The misunder- 
standing probably lies in Hue '5008, 
which reads 

5008 tET d* - " I <>v" 

The string in this line should 
contain four characters — up-arrow, 
kss-than, greatcr-than and lower- 
case v. The symbol in the middle is 
not the Sinclair unequal sign, 
although the two look the same on 
the listing- 

In addition, it is worth typing 
Clear before saving the final version 
on tape — this prevents all the 
variables being dumped on to 
cassette. 

Colin CarruihtrSf 
Edinburgh. 



THE CURE 

/built mv ZX-81 from a Sinclair 
kit. After some teething troubles 
] had about six months of daily use 
without a hiieh. Then the loading 
problems started. It was hit and 
miss, the trend became an increasing 
number of missed loadings. Some- 
thing had io be done. 

All the favourite cures had been 
tried, different volume settings; 
cleaner tape passed through; 
different types of tape; clean heads 
with meths and cotton wool buds; 
developed eye ache looking at 
loading patterns on the screen in an 
endeavour to interpret them; 
purchase and use of head de- 
magnetises 

It may sound silly but I suspect 
that many other computer "nut 
cases" are also guilty of not usine, 
ihe Tape Recorder for the purpose 
for which ii was intended, During a 



bout of frustration I listened io one 
of my favourite recordings and there 
was a lot of background hash- At 
first I accepted the poor signs l/ncisc 
ratio as the quality standard of the 
recorder. But I became sure that the 
recorder did a better job some 
months ago. Whai if ihe computer 
was upset by this hash) 1 rooted out 
a capacitor substitution box and 
connected between the liar input 
and earth of the recorder. The best 
de-coupling value was found by a 
marked reduction in the noise, 

1 obtained a suitable capacitor and 
soldered it into the recorder. Thai 
was over six months ago and loading; 
has been no problem. 

G WinlrrbuTn, 

Lyihattt, 

LtuKathirf. 



SINCLAIR TRICKS 

/have found out three things 
which may prove useful to 
Spectrum owners. The lirst is how 
to break into programs, which upon 
loading jump to some machine code. 
Type in the fotlowing. 

999 Merpe"" STOP 
Load in the program, and when the 
loading is completed, the computer 
will display a Stop error code. You 
now have access to the program. The 
second , and most useful thing I 
found out, is how to -disengage the 
Break key. 

Tru' trick in doing this* is to Poke 
down the screen to 24 lines deep at 
the beginning of your program. At 
any attempt to break into the 
program the screen will fill, and the 
computer will get lost in an endless 
loop. This happens because when 
ihe Break key is pressed, an error 
code appears. As the computer is 
used to printing on the bottom iwo 
lines, it will not like it if the two 



lines arc not accessible. This results 
in a crash. 

If at any time in the program you 
do need to reengage the Break key, 
include a line which Pokes back io 
two lines. The pokes are as follows: 

POKE 23659,0 disengage* 
POKE 23659,2 reengages 

The third thing I found out is how to 
print on the bottom two lines. The 
function 'Print # l; '"Hello" will 
print hello on the bottom two lines. 
This is best demonstrated by typing 
in this short program. 
10 ftim * 1: CHR9 [RND" 127 + 331; 

GOTO 10 
Random characters could be printed 
on the bottom two lines. As the teat 
goes over the line, ihe area expands 
to three lines, then to four, and SO 
On. The machine Code equivalent of 
this instruction is RSTI6, which 
prints the CHRi of register A. ] 
hope these few tricks will prove 
handv to Spectrum owners* 

D J VPhait, 

F.iii-i. 



BBC MONITOR 

JMichard Harris's monitor 
^J program for the BBC Micro 
published in March Your Computer 
is excellent but happens to have one 
mistake. The label 

660 tack DEC 660 
The monitor can be further 
enhanced by printing the ASCII 
values when listing an etghi-hy-cighi 
block and this is achieved by 
changing the following lines. 
40 dfliai - P* + 965:<teti2 = P4 + 1 120: 

dM63^P« -1-3275 
SO mess=PS + 1430:XYmass»P* + 

164&:pm«S*PI+1680 
60 dat^=PS-1685:S0l3bc:P$* 1756 
: REM SET BASE ADDR OF DATA 
These lines create the extra space 
required lor new code inserted to 
prim the ASCII values in block 
print. Following additions are 
required io achieve this. Replace 
lines 920 to 1 1 1 with the following: 

320 .block 

330 LDA #8 

940 STA&B2 



960 LDY #0 
960 edLCW #8 
970 STX &83 

972 LDA &60 

973 STA&W 

974 LDA&81 
976 STA &85 
390 JSR newlinl 
990 JSR addrp* 

1000 .be LDA (£tS0),Y 

10 10 JSR print 

1020 LDY 4 1 

1030 JSR space 

1040 LNC &90 

1050 BNEab 

1060 in* &&1 

1070 ,ab DEC &S3 

1080 BNEbc, 

1091 LDX *8:£TX &SSLDV *1t 

JSR space 
106S ,bf LDAi&Wl,Y:CMP *&20 

BCC bwCMP 4 &7E:BCC br 
1086 bw LDA * &2E 

1090 br JSR&FFEE 

1091 INC &&4 

1092 BNEhh 

1093 INC &8& 

1094 .htiOEC&SJ 
1096 BNE uf 
1096 DEC &8Z 
1100 BNEod 
mOJMPfl 

Finally change lines 2450 io 2440 io: 

2430 .newiinrJSR &FFE7 

2440 newl.nl^JSR &FFE7:RTS 

These changes will allow the user to 

locate data areas easily and will also 

help hint to look more closely at the 

BBC OS and Basic Rams, I hope 

other users find ihese changes oruse. 

Deepak Laxman, 

Godaiming, 

Sumy. 



DEFENDING TIM 

/n response to A jaqucs* letter — 
March edition — Mr. Hamuli 
was merely pointing out various 
ideas which the reader may put to 
good use. 

Perhaps if Mr Jaquei had spent 
many hours of his valuable rime 
writing programs he might under- 
stand what piracy can do to i com- 
pany: his attitude typifies the person 
who simply wishes to have endless 
hours of fun without giving tnose 
who make it possible their just 



NOSTALGIA AND PROGRESS 

• hank you for your timely words of wisdom in the March issue 

# editorial in respect of the current low-price computer war, 

I own a UK- 1 1 , and over several years have upgraded it to 33K 
RAM, IGK ROM, a multi-dimension screen format including a 
useful 32 * 64, 8912 PSG, a PIA, VIA etc, wiih the inclusion of 
the Gegmon screen editor and machine-code monitor. I was 
beginning to develop an inferiority complex being restricied to 
block graphics only. As a matter of interest 1 ran the speed 
program in the Oric versus Spectrum article and was pleasantly 
surprised to achieve Load Array and Sort Array times of eight and 
190 seconds respectively taking up 225 bytes of program space and 
4041 bytes of variable space. The machine runs at IMliz which 
can also be upgraded. 

Instead of buying one of the new ptaslic-case tortoises I will non- 
return to my steel-clad monster — although not up to the si&e of 
the Manchester Mark 1 computer — and build a high-resolution 
and colour board wiih its own RAM leaving me with a full 32K 
memory less workspace — about 770 bytes — while I wait for the 
"ultimate" computer. 

S L Smith* Stefci-ait'Trt'tu, Steffordthire. 
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reward. If Mj jjques would look in 
the March 1983 Response Frame he 
would see there a lettra written by 
someone who hod tried to break into 
3 program to copy it. 

[ regard Your Computer as the 
most uscr-fricndly magazine 
available and quite simply the best at 
helping the u*er in (rouble. Perhaps 
if Mr J a que* had experienced 
loading and output problems and 
suffered the frustration of it all then 
lie would under*! and how valuable a 
service Your Computer h. 1 did not 
find any points technically related id 
a machine in Mr Jaques' letter. 

XticJiael Gregory, 

GuitbitHHigk, 

Ckvttand 



BELGIAN VIC 

Giving in Belgium, 1 am the 
proud owner of a Vic- 20. When 
attempting to load a program from 
cassette, it can be very helpful to 
listen to ihe cassette signals. This 
can be achieved by simply 
connecting a standard earphone io 
the Vic's cassette connector, ft does 
not need an amplifier and cannot 
damage yom Vic u iB. J'.i-' eoaowt 
the earphone leads parallel on pin 
A] — ground — and pin D4 — read 
— of the cassette connector. See the 
user manual on page 151 for the pin 
configuration! Once connected you 
will both hear the loading and saving 
of your programs. 

The synchronising header, checks, 

uni, bytes and double storage are 

three good error-checking 

techniques used by Commodore to 

make their tape system very reliable 

Mamtl Aifoert, 

Offend, 

Btlpum. 



EDITORIAL 



FAST GRAPHICS 

Aiipologijc to readers using ihe 
machine-code routine described 
in my article on fast animated 
graphics lor the Spectrum who have 
found that ii does not work correctly 
when "Width" is greater than 
1 6-bit s. The culprit is a missing 
instruction LO {IX + 9), 8 which 
should come between the 
instructions EX HL,DH and \A 
DEC (IX +8) in listing 3> If you have 
your original version of (he machine- 
code routine "Animate" on tape, 
then you should obtain a corrected 
version as follows: reset RAMtop to 
&5155 - 4BK - or 33389 - 16K - 
with the appropriate clear command. 
Load your old version of 
"Animate"* 

Enter and run this Basic program: 
10 Let A 661 60 132390 rot 16*1 
30 POKE A + 158. 34 
30 POKE A * 159,37 
40 FGftB = A+ 197 TO A * 204 
B0 READ C : POKE S, C 
60 NEXT B 

70 DATA 7B, ZJS, 221 , S4, 9, -B, 24. 21 1 

80 SAVE ANIMATE" CODE A. 205 

Robert Nitvman, 

Ovndlt, 

Peterborough. 



Yesterday rot: were impressed by your bargain 
buy — £200 for a whole microcomputer. Today the 
smite of the proud new owner fades on your face as 
you see the same machine at the revised official 
price of £150. You rush to the calendar: it's too 
early Tor The summer sales, and April Foot's Day is 
long past. Then you recall something you read in 
lust month's Your Computer: a Commodore 
spokesman, when asked to deny persistent rumours 
that new technology makes the £350 Commodore 
64 cheaper to produce than the old £130 Vie- 20, 
would only say thai price "was all to do with what 
the market will bear — not to do with what it costs 
to make" 

This is a clear statement of Fact and nothing 
which should astonish or outrage us. After all 
British motorists have to pay more than the rest of 
Europe for the same cars. 

Why then should we be surprised to learn that in 
the vast U.S. market, the ZX-81 — or Time* 1000 
— can cost as little as £36 even though most 
Americans have larger disposable incomes, that the 
Stateside Spectrum is less than £100 for a machine 
with a higher specification, and that similar stories 
can be told about Ataris, TI-99/4s arid any other 
micros you care to name? 

You remember being cold and not believing that 
the components inside a Spectrum could cost 
Sinclair as little as £15 and you begin to wonder ii 
the £50 price cut after you bought your micro could 
just as easily have been £75 or perhaps even £100, 

Before writing off micro pricing as a black an, 
you should understand how it works. Prices drop 
because products are in compel it ion with newer or 
cheaper technology, [fa micro-maker has the skill 



to be first on the market with a new kind of 
product, that company can inflate the asking price 
to as high a level as it believes the market will take. 
Then, as the competition arrives to share the 
pickings, the first company will deflate the price to 
try and increase the volume of sales and so maintain 
or even improve profits. 

As the market grows, production costs tumble 
parity because the more integrated circuits the chip* 
builders produce, the smaller the percentage at 
faulty circuits — and that means increased yields 
and lower unit costs. Of course you can come a 
cropper if the original price is too high. The 
excellent TI-99/4 was the first 16-bit colour home 
micro and cost about £750 when k was introduced 
in 1980, As other machines appeared, the TI-99/4 's 
price had to be dropped progressively to its current 
level of £150 to remain competitive with the 
newcomers. Some would argue that its original 
price asked too much of the U.K. market and 
damaged the micro's prospects in the long run. A 
£350 price tag for a machine of such a calibre in 
1980 might have given the TI-99/4 a vast user and 
software base in Britain. 

Clearly there are concealed costs beyond the price 
of components. Companies have to allow for 
research and development, labour, production 
overheads, packaging, distribution, marketing, 
margins for retailers and even the expense of 
maintaining the jammed switchboard of the 
customer complaints department- But when you 
add all that up, the gap between costs and price can 
still be very large. Perhaps that explains why so 
many new companies are bravely rushing into 
computing to fill the breach. 



How to write for Your Computer 

VVe called this magazine Your Computer precisely because we welcome your 
views, lips and hints and even your criticism of machines and software in general. 
If you would like to see your name in print, whether on a Software File program or 
a full-blooded article, here is how to gd about it. Ideally, ail articles should be 
typed double-spaced on one side only of uniform sheets of paper. If listings can 
be dumped directly from a printer — you can always use a friend's or user group's 
— this minimises the risk of error. In a perfect world a cassette would 
accompany the article. That considerably speeds up the checking process. Not 
only do you get to air your own discoveries and opinions, but we will even pay 
you for the privilege. We pay £35 per published page — that's as it appears in the 

magazine and includes illustrations. 
Why not give it a try? You have nothing to lose but your postage. 
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NEWS. 



Premier disc system 



— a first for Dragon 32 



Now there is a disc system for 
the Dragon 32. Premier 
Publications has incorporated a 
Disc Operating System and disc 
controller in a single cartridge 
which plugs into the games 
cartridge port, 

The Disc Operating System 
supplies a comprehensive set of 
commands which appear to I he 
user as an extension of Basic. As 
well as standard facilities for 
creating and deleting files, 
reading the directory, disc 
formatting, renaming files, there 
is also provision for opening up 
to eight random and sequential 
files simultaneously. 

Two unusual Features are the 
Find and Con fig commands. 
Find enables data files to be 
searched for a string match. 
Config allows the user to 
configure the system to run with 

Millionth U.K. 
micro sold 

The end of april marks a 
milestone for home computing — 
with the sale of the home 
computer in Britain. There are 
more ZX-81s out there than 
anything else followed by 
Spectrum?, Vic-20s, BBC 
Micros, Dragons, TI-99/<ls and a 
dozen other computers. 

BBC Music 
Processor 

QtlCKSILVA MUSIC Processor 
turns your BBC Micro into a 
tape recorder and synthesiser for 
just £14.95, Andy Williams the 
author of the program, started 
working on it in May last year. 
He says that if he had worked 
lull time it would still have taken 
him six months to complete. 

Business Press 

THE NAME of Your Compmet'f 
parent company has been 
changed from IPC Business 
Press Ltd to Business Press 
International Ltd, This change 
has been made to reflect the very 
wide range of markets covered by 
the 100 publications of the 
company, and to identify its 
prime position as the world 
leader of business publishing. 



almost any type of floppy-disc 
drive available. The number of 
tracks, sides and sectors per track 
on a disc can all be specified to 
allow the system to support 3, 
5.2S and 8 in. drives. In addition 
the controller cartridge can carter, 
for up to four drives at a time, in 
any combination. 

The cartridge comes with a 74 
page manual and costs £99.95. 
Premier Publications is also 
selling complete systems, start- 
ing with the Delta 1 at £299.95. 



<& 




This includes the controller, 
cables* and a 40-irack Canon disc 
drive with a capacity of 100K. 



Premier Publications is al 20S, 
Cmvdcii Road T Anerley, London 
SE20 7YX. 



Spectrum goes organic while 
ZX-81 grows to one megabyte 



This month Basicarc is 
releasing an interface which will 
enable Spectrum owners to use 
most of the modules in the 
company's Organic Micro 
system which is now available for 
the ZX-81. 

These include a CMOS RAM 
module backed by battery for 
non-volatile program storage, 
Toolkit, an interface to lake up a 
SK of utility programs stored in 
EPROM or ROM, and a sound 
synthesiser module. There is also 
a general purpose interface 
providing 24 input/output lines 
and a Centronics interface to link 
the ZX-81 or Spectrum to most 
printers. 

On the ZX-81 the printer 
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interface is accompanied by a 
program which prints ZX-8! 
graphic characters on Epson and 
Seikosha printers. 
The modules can be stacked on 



Spectrum owners can now link their micro up to the £1*9 Tandy colour 
printer, Softest is selling an interface package for f35. It includes the 
necessary hardware together with cables and ihree programs which allow 
user to access the Tandy printer commands. A nigh-level driver program 
to make graph plotting easier is under development and will be available 
for £5. 00. Softest is at 10 Richmond Lane, Romsev, Hampshire, S05 
SLA. 




top of each other and are inter- 
faced to the computer through 
the Persona module which com- 
municates with the other devices 
via a 64-way bus. 

One feature that sadly will not 
be available for the Spectrum is 
the Minimap module. This en- 
ables ZX -R] owners tu access up 
to one megabyte of RAM. Only 
64K can be read at one time but 
up to 16 pages of f>4K can be 
switched in and out using a 
single Poke instruction. 

Analogue to digital, and digital 
to analogue converters for both 
the ZX-81 and Spectrum will 
also be released. Future develop- 
ments include a joystick con- 
troller and a fast cassette loading 
device. 

The Personal module costs 
£30.25 and the Minimap £35.95. 
Prices for the other devices range 
from £22.20 for Toolkit to 
£76.25 for 64K RAM. Basicare 
is at 
SW6. Tel: 385 2135 



12 Ricketi Street, London 



30 YOUR COMPUTER MAY t983 



NEWS 



Ikon's Hobbit for the BBC Micro runs rings 
around conventional cassette storage 



Y0U"VE READ THE BOOK, you've 
seen the film, now buy the 
floppy [ape drive. Hobbit is the 
name of a new storage unit for 
the BBC Micro which is faster 
than cassette and cheaper than 
disc storage. It reads and writes 
at almost seven times the rate or 
the standard cassette, and also 
offers many of the housekeeping 
facilities of a disc system 

Ikon Computer Products, 
which makes the Hobbit is 
supplying it with an EPROM 
which contains the floppy tape 
equivalent of a disc-operating 
system and takes care of such 
tasks as locating a program on 
tape and updating a directory. 
Alt of the standard BBC file 



commands are supported as well 
as a few extra commands which 
are specific to the Hobbit - 

The Hobbit has similarities to 
Sinclair's Microdrive but 
whereas the Microdrive will use 
a continuous loop of tape, tape 
on the Hobbit can be moved 
backwards and forwards. The 
average access lime is 20 seconds 
with a maximum of 90 seconds. 

Two drives can be connected 
to the BBC through the user 
port. Each lakes a cassette with a 
capacity of 60K per side. 

Perhaps Ikon should have 
considered calling the £155 
Hobbit after another furry 
animal — the rabbit in M&gk 
Roundabout — because Ikon is 




based at Kiln Lake, Laugharne* 
Dyfed — which used to be the 
home of Dyan Thomas, 



High resolution Sinclair tape 
from self-taught schoolboy 



RICHARD TAYLOR, a 14-ycar-Old 
schoolboy, has found a way to 
improve the ZX-tH's 64*44 
pixel resolution without vising 
any extra hardware. Until now 
high resolution on the ZX-81 
could only be obtained from 
high-res graphics boards costing 
over j£50. Richard Taylor's 
program, High Resolution, 
comes on a cassette and gives a 
resolution of 256 by 192. 

The program takes up around 
threfHquarters of a K and creates 
its own display file which con- 
sumes a further 6K. It allows you 
to plot points, invert points, save 
and load a high-res picture, and 
also to define new characters. 

Like most of the other pro- 
gramming whizz kids Richard 
Taylor is entirely self-taught. He 
finds rewriting the operating 
system easier thar> devising 
games. "There is no point in 




doing what everyone else is 
doing", he explained and added 
"I like to make a machine do 
what it's not designed for". He 
has now moved on to the 
Spectrum and is working on a 

Android Attack 
Dragon Donkey 

Flashed with the success of its 
top-selling Dragon program 



Remember the M ; T II the C269 colour computer wo scooped last 
October? At the time our reviewer complained that it was a good machine 
letdown by a dreadful keyboard. Here it is with the £36 ful]-si?& keyboard, 
joystick, f ?85 thermal printer and some software all of which are now 
available all over the country from the Spectrum dealer chain. 




80 K for £300 
coming soon 

Late news of an ' 'H home 
micro about to be aniounccd hy 
one of the world's biggest micro 
makers. The machine will set 
new standards in BBC Micro, 
Commodore 61 enantry and will 
cost around £300. More details 
next month. 



program to give the Spectrum a 
genuine 36 colours. 

The High Resolution program 
costs £5.95 and is available 
from Computer Rentals, 140 
Whitcchapc! Road, London El. 

on the trail of 
King 

Donkey King, Mkrodcal has 
now released five new programs 
for the Dragon. Android Attack 
is based on the arcade game 
Bcserkj, includes some limited 
speech synthesis and routinely 
announces intruder alert or 
charges the player with 
cowardice. Galactic Ambush and 
Cosmic Zap arc Microdcal's 
versions of Galax ians and Space 
Fortress. Program packs A and 5 
each contain nine short 
programs. These tapes are 
available from Microdeal and 
Dragon dealers for £8 each. 
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TOP 20 



Game 

■ Arcadia 

■ ChoplHtef 

■ Chopli-fter 

■ Donkey 
King 

■ Dragon 

Trek 

■ Right 

Simulation 

■ Flighi 
Simulation 

■ Hobbit 

■ Konfl/ 
Dracula 

■ Moons of 
Jupiter 

■ Pertttrator 

■ Planet 
Invasion 

■ Rocket 
Raid 

■ Sea War 
■Synapse 

■ Snapper 
■Tmo Gate 
■3D 

Defflnd#f 

■Tresx 
■Zaxxon 



Company Machine 
imagine Spectrum 
Creative Vfic-20 
Software 
Broderbund Atari 
MicrodoaJ Dragon 



Sala- 
mander 

P*wn 

Psion 



Dragon 

Spocttum 
ZXS1 



Mofboume Spectrum 

Houss 

Tony zxai 

Barber 

Rom* Vic20 

Melbourne Spectrum 

House 

Mk;r«xJeaJ Dragon 

Acornsgfi BBC 

Panda ZX81 

Fort Atari 

Apocslytpse 
Acornsoh BBC 
Qukrkiwlvo Spectrum 
Nrjw ZXB1 

Generation 
Uamasoh Vie-20 
Datasott Atari 
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LOAD AND GO WITH YOUR DRAGON 



32 PROG RAMS FOR YOUR DRAGON 32 

* Games Pain 

Pontoon 

Snakes and Ladders 
Ski Run 
Castle Walls 

* Homework helpers 

Sums Tester 
Vocabulary tester 

* Graphics section 

Full explanation of all Graphics 
commands with worked examples 

* Hints and Tips 

* How to debug programs 




w« »^w«^^, ^ ^ ^-v ^, T . r^™-. ^ Dept A FREEPOST EM463 (No stamp required) 

PUTPPC ASSOPTATFS » £»»*, Epsom, Surrey KT17 IBR. 

A A AAA A k-> /IkJuV/VlrllljkJ Telephone 03727-21215. 24hr phone service. 

Prices include postage but for air mail delivery in Europe add 90p (outside Europe add £1,70) per item. 

Access and Barclaycard accepted 




NOWOTNIK PUZZLE KNIGHT'S QUEST 




For cither the IGK Spectrum or 
I6K /.XS1. this is an original 
challenge for anyone. The 
screen becomes the playing 
board for this addictive puzzle. 
Machine ended for smooth and 
instant responses, it offers four 
levels of difficulty. The com- 
puter breaks and shuffles a 
two-by-two coloured square - 
have you the skill and mental 
agility to restore it*? "Very 
addictive" - ZX Computing 
Feb/March 1983- 



ZX SPECTRUM 

Knight's Quest (48K) £5.95 

Nowotnik Puzzle (I6K) £4.95 




A full-blooded adventure for 
the 48 K Spectrum using split- 
screen graphic pictures and 
a scrolling text window. You 
niusi find Merlin's lost treasure, 
battling elves, scorpions, drag- 
ons; rescue a princess from the 
evil Wizard of Trill - il goes on 
and on! Over 1 20 locations plus 
a full English command line 
scanner, machine coded for 
fast recognition. Truly staie-«of" 
t he-art! Also available for the 
16K. ZX81. 



ZX81 

Knight* Quest (16K) £4.95 

Nowotnik Puzzle & Other Diversions (16K) £5.00 

ZX81 Adventure Tape (3 full 16K games) £5.00 



PHIPPS ASSOCIATES 

Prices include postage (outside Europe add £1,00) per item. 



Dept A FREEPOST EM463 (No stamp required) 
99 East St, Epsom, Surrey KT17 1BR. 
Telephone 03727-21215- 24hr phone service. 
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NEWS 



A DAWN CROSS-CCM/NTTRY DASH 
from Linlehampicn on the 
Sussex coast lo Your Computer's 
offices on The outskirts of 
London just failed to clinch first 
prize in the £3j000 Castle of 
Riddles competition for 3^year- 
old company director Colin 
Bigndl Only 20 minutes before 
Colin Bigncll's car drew up 
outside the Your Computer 
headquarters, Peter Voke of 
Aylesbury, Buckinghamshire 
was safely delivering [he winning 
entry into the hands of editor 
Toby Wolpc. 

Third past the post was Peter 
Colbert, a. Cardiff- based British 
Telecom programmer. He put 
his faith in his colleagues at the 
Royal Mail and entrusted his 
entry to the vagaries of first-class. 
He had solved the riddles in six 
hours — two hours faster than 
the other prize-winners. Both he 
and Colin Bigndl each receive 
£400 of Acorn equipment, while 
Peter Voke won the £700 silver 
"King of the Ring" trophy and 
£l>500 of Acorn hardware. 

At the top of his shopping list 
is a dry ink-jet printer, followed 
by a small disc drive and a 



Acornsoft Castle of Riddles: the 
knights errant receive rewards 




from left; run'Wr-up C P Bigncll, Your Computer editor Toby Wolpe; 
winner Peter Voke; Acomsoft's David Johnson- Da vies; and in third 
place P K Colbert. 



second processor. The two 
runners- up have set their sights 
on disc drives, although Peter 
Colbert also finds the voice- 
synthesis chip a very attractive 
proposition. His six-hour session 
thai solved the Castle of Riddles 
started on a Saturday morning 



and ended early in the a ft r noon 
of the same day. 

Although the cassette had 
arrived two days before, his wife 
was against his spending all night 
at the keyboard. 

Away from the cut and thrust 
of the world of adventures., 



"King of the Ring" Peter Vokc 
confides that time spent away 
from the keyboard and, above all, 
moderation are his keys to 
Success, He recommends sleep- 
ing sensibly — would-be cham- 
pions should note that through- 
out the time he was wrestling 
with the Castle of Riddles he 
made sure he got his 10 hours a 
night. 



PRICE BREAK-THROUGH ON 
EXTRA MEMORY FOR ZX81 I 

The NEW EconoTech 1BK RAM PACK 

adds 16-tlme* man memory to your ZXB1 m\ a budget prkwl 



Fully assembled , tested and 
guaranteed - neat and compact, 
fits snuflly to eliminate wobble. 
Computable with ZX Printer . 




ONLY £19.95 J 

plus £1 .50 poll & packing 
to anywhere In the world 



Full refund If not fully satisfied - simply return within 
14 day* of purchase, Allow up to 28 days for delivery 
Fill in the coupon below end send with cheque or P.O. 




To: 

EconoTech. 30 Brodtenhurat Way. London SW16 4UO 

Please send me .... 16K RAM Packs @ £19.95 each, 

o I u s £ 1 . 50 pos ! a n d pac k m g . 

Name 

Addreu 



REGlSTERf D REFERRAL CthJTRE 
FOflTHE SBC PROJECT 



BBC MICRO 

INDEPENDENT NATIONAL USER 
GROUP FOR THE BBC MICRO 



MEMBEft&HIP NOW tXCLlDS 16 MM 

lb. 0O.11VH1HS C.*N f Bt WHCING HI fSVtl tmnVIDI 5. TH I BE4T SUWtMI 

• O* imi nri»ic« fttmiu M*«»«>«(i mOwUMGCiiMCiuErMtiHtini 

imOOUCTfiUIDllUfLtWtMr DEVOTED fXCUWVtl* 10 THtlBCMfCJtt 
►rttnni Hlfltt * Tie* - Mw A/iLjU. - l|«n - Hw4*w> - Ctwnwu., 
IB « ■ ** »■ *hm>1 M**rn» Mt Hmn* S*-.»i»r* FltlS ™r*«n ta*r*-w 
l*««-Y - ■ pj w n g 'ir** of *c*t*hi« Mn »»,* HHhi tiMn 19 "-J J 



PffHHM Ram^^~I a rt <"■ I — ■imimbmii m MfflMVT h*w f nQtpirii AMI tMd 

Jwufi m«rt»»*6 U««U A. Ho- L« 1 1 n 1 1 if- ne«6 6*ft»w»» *»>*>i tr4 •*■» Is* 
B14 rwntjwm. {(Am * n«w cup of I4vn ***t up« 

HA flOjr toi luhrn K[ LeMl/l f ■■*! yixj *ti tIMh TV- -MMcm 
I fer }□ »mmn '.ram n* 11V m» - w n[An DjWH FIVE OKI - A 
™»» of VAHTm Ifth. . l*~- Aw gim, Alto ■ Uq of W1H&Y 
FKLD - 1 cncMTl rreni fUorutfl. SFIRtWiifT xim dwdar. *r4 ■ r-cmf>«r» 
it-jmirt M0» prnflwn n ■ uw «*,. Hui UtcMn* 0e*« $Nf*A (Mne* O I IV l»(ir. 
<n4 3 «* g »Ti« Fnnlnn. new O" LiilHU t ILIi ID(A4 ON Ak VATWJN lintWng * 
1 C««n p*oora«ii ■< InnKkxi^nMihtuHafFw****! t S^Vw sf feoAi v> 
Ufa h ; i *--. -■' .o ■:' :: < • '....^- h. r. c-i'.s »-..--*, i »■ kftt rrt 
AtlO «ff O. «>dunl<u 4 Kngh VfiU n«Wi« W f*n*in 4 SjHVf AV5 SC BOH WW 
A COLOU* MOHfTM. lMMtOWI$r WOIW FWK1S90BS *J» ACO»S,SO'T 

o«««« books w *n* i >«o somnuM ooMnrrmox 

i*4fl»« «>(HICT I fc- fWt.X" 1 >*■> K-w »#rtpnq F-^-y t- « FTt W MM f IrtM 

U-- n»«f CrnMl v^ rw. Tp.t I ".J f».ip»Ml W"»0*t 

PVW Ho* 11(111 ■>». QtajfUing SfT|H» • 0<W irnl 1 WKUt DMl DH "'If "If 

tr*>^T*0«0- D^ftl 1 

Sr>f OAL ApfMlVEHSAnT I5SU1 FhtIS APIIIi IA«;njtns >n[C t>»C "*|C*D 
«(f|*tNQ[ CARC AITS COW-Lf IT INDtX TO VOiUMf 1 

MtMblA* SDfTWA«£ Lift* AH¥ . 
Ofnpni iwam j ^cMAfin/ rwig^ c* «$fiMtm iKMr^ Q $0 cm fliM>TH 
1 3[wf«i3H| I.MeartKlvlltXi »HwByi mCwm IfiXT 3 truMMMCfi 
IHKl Mi l —m v HSU. *. nifcjc t* tpKM C.Kn Amtk Ufot * tlwtnAW 
OKI 

: j. DuAuobfcf MK) tWdKHli) VU Ini H UIKt. 
: I , SwiptM (JJS) S HuwAkt |J no. 
1 1*4 btn»Bi 1* » t» >m nm <fc unfit*: •!*« "*< ffftTwm pkIip — THt 
!W"»o ■ tivmi of mi £l » wop HiB 

BEffJUd hH mwhri ■ d*il wiTh ACOflN sw Hv fww 1 I QfTBATlMl 
STtTtM ROM 81 t»UQ nn*rn|,*it „, vH~rj in. U1H .1 pt»ufi*l MM arttw 
b* li(«LfO t*h inui lor nil li-np 



Sinil M.flr & SAE for S»mpP* 
Mtmborthlp- UK 5,40 for tix monthi 

9.90 'or one ym 
Ovor%mma on* ye>Of gnlf; 
gufOp* C16 00 Middlt e*n f IS go 
America* 6 AfflcA QS.OOTJ 
Othu CthintilM CO 00 " 



YC5 



Mftka ectaqu* io BEEBUG 

■ ml send to: 
BEEBUG 0»ptt 

374 Wind*won*i Hd. 

Lornlon SWB^TE 
€d«li»pL»t Msinriil to PO Bok SO. 
Si Alton*. HvH. AH 1AB 
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•SPACIOUS SHOWROOM 

OPEN MOW, to SAT. 
•FRIENDLY AND HELPFUL STAFF 
•EXPERT ASSISTANCE 

ALWAYS ON HAND 

•GOOD RANGE OF COMPUTER BOOKS 
*AFTER SALES TECHNICAL 

BACK-UP and SUPPORT 



OQQ MICRO 
Mmw 

MaWACSSKI 
Model a 

Memory Up^rada 

Full Upgrade 

Joyslicksipair} 

Single Disk Drive 

Disk Interface {filled! 

H inch Colour Monitor 

Winch C ck out Momto* 

ACORftlSOfT PROGRAMS (phone for ava.tatx&ty) 

ACORN ATOM 

Sm g lo D Isk Drive flrttl. F REE bu Her kill 

ATOMCALCROM 

WQR K PROCESSOR ROM 

FLOATlNGPOlMTflOM 

ROM Sokrctor Boaid 

SBC BASiC Baaid 

Programmer"! TOOLBOX 

SUPER TOOLBOX 

MCCODE MONITOR DISASSEMBLER 

PRINTERS 

EPSON MX80F/T III 

EPSON MX80TIII 

STAR0P&4& 

SEIKOSHAGPI00A 

Prirviar Leads i BBC ATOM. DRAGON] 

BOOKS 

Assembly Language piogrgmminfl tor the SBC Mhckj 

BBC MiCfO— Iraum Machine Code 

BBCM<Cr£s Revealed 

0BSM: Programming on the BBC Micro 

Lei Yenjr BBC Micro Teach Von lo Program 

NEC'teH&draAStC' 

Proc tl Mi Programs 'or ine b BC M ie ro and Acorn Aiom 

Getting. Acquainted with your Acorn Atom 

39 tested Programs tor ih« A cor n Atom 

Al«n Magic Book 



t32SM 
tAlSOO 

£399.00 
£25 00 
E7500 
H300 

C26S00 

n 19.00 

£30900 
£343 .as 



£343,85 
£39-10 

£"29 90 
f23 0O 
£2240 
[49 96 
£2010 
£1660 
£1660 

f3».» 
£349.00 
£279.00 
£229,00 
£15.60 
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The Colourful 

DRAGON 3 

Wf fM V COMPUTER TO FIRE 
YOUR IMAGINATION 

KEY FEATURES 

•■•32K RAM as Standard, Expandable to 64K 
"Display: 

3 colours available, 

5 different resolutions from 16 x 32 

to 256 x 192, 
"Extended MICROSOFT Colour Basic 

as Standard. 

Advanced graphics commands. 

Advanced Sound ^Jitir \ tv 

Full Editing— insert, delete, amend. 
"Professional Typewriter Keyboard 
"FREE 160 page 'BASIC training manual. 
"Connections for Joysticks, Printer, 

Cartridges and Cassette. 



ONLY £184" 00 V.A 



MICRO POWEfl LTD 

DeplYCS 

aSa REGENT STREET. 

CHAPEL AUERTON, 

LEEDS LS7 4PC 

T0HOS32)G831B6 

Or 696333 



VAT 



Carriage FREE on 

cosh ''cheque 
orders over £100 

Al pricol incknive <A VAT 
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computer am 



Computer Club is here to encourage you to start your own local computer club or, if one already 
exists, to join it and become involved. We would like to hear of anything which has made your 
club a success, or of any projects or programs you are developing. 



BIRMINGHAM CALLING 



Birmingham is not only the 
venue for our Midland 
Computer Fair at the end 
of April — it is also the 
home of a computer club 
which can be heard broad- 
casting on local radio. 
Simon Beesley tunes in to 
West Midlands Computer 
Group. 

For a small club the West Midlands 
Computer Group is remarkably productive. It 
puis out a monthly magazine, Databus, has its 
own 15-minute slot once a week on Radio 
West Midlands, and also produces its own 
software, Datahm packs into 10 pages a useful 
mixture of news, articles, programs, pro- 
gramming and software reviews — a]) comri- : 
bulcd by club members 

The driving force behind the club is David 
Thomson who founded it last August. He 
leaches at a local school and was initially 
concerned to provide a forum for the com' 
puling interests of pupils once they had left 
school tic was assisted by three of his ex* 
pupils in setting up the club. 

The three in question are all talented pro- 
grammer* and are considering marketing their 
software With the present boom in Com- 
mercial software sales no doubt it will not be 
long before they arc rubbing shoulders with 
l he Bug-Bytes and Quicksilvas of the business. 
Your Compute — ever quick to spot new 
talent — can boast that we gave one of them, 
David Griffin, his first break when wc 




published his game Maze Munch in our 
December issue. This program for the BBC 
Micro was one of our most popular and as an 
amateur programmer myself t was rather 
disconcerted to learn that it had taken David 
Griffin just one hour to write. 

Prom its connection with David Thomson's 
school the club has now broadened out and, 
according to Databus, includes no less than 
three astronomers among its 36 members, One 
of the astronomers uses a ZX-81 to control the 
movement of his telescope, 

Most of the machines in evidence were BBC 
microcomputers. Holding its own with the 
BBCs was a customised ZX-81 in full con- 
course trim, complete with an add-on key- 
board, a wooden casing, a Qsavc tape loader 
and Atari Joysticks- 
David Thomson suggested that otie of the 
reasons for the BBC Micro's popularity 
among computer club enthusiasts was the ex- 
tensive facilities it offers for comrnun tearing 
with the outside world. His own interests arc 
concentrated, as he put it, on the back of the 



Local society news 



Basildon buffs 

There is now a microcomputer club for the 
Basildon area. It meets fortnightly on a 
Tuesday evening at Healcy Management 
Services, The Hemmcls, Laindon, Essex. You 
can telephone Roger Sims on Wiekford 63032 
after 6, 30pm. 

Thurnscoe micros 

AROUND 70 people attended the first meeting 
of the Thurnscoe and District Microclub in 
March. Not all were owners but a straw poll 
revealed interests in a wide range of machines, 
from the Spectrum and the Dragon to the Pet 
and Nascom 111. Meetings arc held every 
Wednesday evening at Thurnscoe Compre- 
hensive School, Clayton Lane, Thurnscoe, 
South Yorkshire, For further information 
contact Peter Davis on G709-893S8O. 



Liverpool users 
Sinclair owners in Liverpool can attend 
meetings of the ZX Users Club every 
Wednesday evening at the ZX Computer 
Centre, 17 Sweeting Street, off Castle Street, 
Liverpool 2. Anyone is welcome whether they 
have software or hardware problems, an 
interest in programs and games, or jusi a 
general interest. More details can be obtained 
from Keith Archer on 051-260-4950, 

Enfield brigade 

EXHKLD Computer Club caters for the novice 
and expert alike. Meetings are held on the first 
and third Monday of each month at Brigadier 
Youth Centre, Brigadier Hill, Enfield, 
Middlesex. The annual membership fee is £2 
and a further 25 pence is charged at each 
meeting. 



computer and he writes a regular scries in the 
club's magazine on control applications. 

At this meeting he demonstrated how to 
write to the user port on the BBC. Another 
member had brought along a board fitted with 
LEDs which plugged into (he user port and 
showed which control lines were in operation. 

Elsewhere in the room David Berry, the 
club's ZX-SI expert, turned his hand to 
showing .i beginner how to write the software 
which would read joystick inputs on the BBC. 

Another group was taking an uncon- 
ventional approach to adventure games. One 
of the membcis had cracked the code which 
Acornsoft adventure programs use to store 
their phrases and sentences. He had with him 
printouts of all the responses that the 
computer could give in the Castle of Riddles 
and Philosopher's Quest — a philosopher's 
crib sheet. 

As can be seen, within an informal frame- 
work, the West Midland Computer Group's 
activities arc varied and enterprising. The club 
meets once a month in the Victorian splendour 
of a room at Birmingham's Central Half For 
more details you can contact David Thomson 
on Bromsgrove 33242. 



Members of <}ft ages cracking &n 
adventure game. 
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Hewson Consultants 

We proudly announceour 1983 range of 

SPECTRUM SOFTWARE 



40 BEST MACHINE CODE ROUTINES 
FOR THE ZX SPECTRUM £5.95 

By Andrew Hewsan and John Hardman 
Section A : Th ree eh a pters explai n in g what you 
need to know about Z8Q mach ine code on the 
Spectrum. 

• How lo load and save machine code, 
4> How to use the system variables, 

• How program lines are stored. 

• Howto usethe stack, the display, the 
attribute files. 

Section B: 40 routines including, 

• Scroll - up, down, side to side by pixel or by 
character, 

• Sea re hand replace, token swa p, stri ng 
search. 

% Rotate charade r. i nvert c baractef - 
horizontally and vertically, 

• Line renumber- including GOSUBs, 
GOTOs,RUNeic 



Fly your Own aircraft. 
Instruments and readouts: 
A(H. ALT, HOC, FL, GR, VOR, 
VSI, WIND, DME, ADF.and ILS 
see'MlGHTFLlTE, Essentially 
the same as "NIGHTFLITE" but 
without the Hi Res Graphics. 




□□Uan 



20 BEST PROGRAMS FOR 
THE ZX SPECTRUM £5.95 

By An drew Hewson 
Program titles include : 

Machine Code Editor- Write, modify, extend 
a nd log d mach i no code u si ng th is a 1 1 - basic 
program. Mo need to use an Assembler when 
you have this progra m 
Index File- Learn about fixed length records, 
sa ve nu m e r ic an d stri ng i nf or mat i on , a dd to , 
sort, modify, delete and print you r records. 
Ideal as a computer based filing system. 
D Lick shoot - Lea r n how to manipulate the 
an r i butes f i I e and h a ve f u n at the sa me t im e. 
Graphic- Construct up To 2 10 graphics 
characters with the full on-screen editing 
f acilities, enhance and modify them and recall 
them later to build a detailed display to save on 

C3lJHHyttQ 

Plus; FOOTBALL, DIGITISER, DIARY and many 
more- 
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PLUS : Two complete world map 
screen displays for you to include in 
your own programs. 



BACKGAMMON isk 

£5.95 

8 Levels of play from novice lo expert. 
Full colour display ol tables and dice. 
Gamble on a single game or a series, 
double or q u its. A 1 1 the features of 
the ancient game. 



COUNTRIES 
OF THE WORLD 

£5.95 

16 and 48K on one cassette 

Countries of the World is an 

educational package designed to give 

a n appreciate o n of the locat ion of a 1 1 1 he 

man n cou ntries a nd som e informal: o n 

about them, 

16K version displays a world map, 

s ho ws th e posi Lion a f ea ch co u n t rv a n ri 

names its capital. 

4BK version; all the above plus prints 

th« population, size, currency, and 

mei n i a ngu ages of each co un try, and 

statistics on largest and smallest 

countries etc. 



£5.95 




PILOT 16K 

(zxst) 

£5.95 



NIGHTFLITE 

16and48K 

NIGHTFLITE puis you at the controls of 

a light aircraft flying at night. You ca n : 

Climb, descend, takeoff, 

Land, bank left or r ight. 

Navigate between beacons. 

Raise/lower the flaps, 

Raise/lower the undercarriage, 

Adjust engine rpm, 

Raise/lower the nose varying amounts, 

Runway lights appear on approach. 

5 modes including Autopilot. 

Written by a qualified light aircraft pilot 

SPECVADERS £4.95 

16K 

Defeat each squad ron of Beep I e Za ps 

and a no l he r a ppea rs o nly closer. 

Cyrian moth ership with ejecting Zeetle 

Baps, 

5 levels of play from Orions snails pace 

to close your eyes and hope. 

Real time scoring. 3 lives Pan galactic 

garg le blaster f o r ti ighest sco re . 

Descending astcriods. 

MAZECHASE£4.95 

16and48K 

4 or 8 Ma/es, Highe si sco re to d ate, 
4 independent guardians, 3 lives, 
Puff colour, fast machine code action, 
magic strawberries, eat lemons 
to score more, real time scoring. 
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j ORDER FORM 

I 

I 

I 



Quantity 



MatoChinJurw'PO'ttuVitm lo 
Hewtan Coniuiti mi 

Product 



CtJSt 




Name__ 



.Total. 



.BlljCliCaU'ljIit'lir.i 



I Address^ 



PUCKMAN16K 

(ZX8l) 

£5.95 

3 Mazes. 

Highest score lo date, I My Access/Barclaycard No. is . 

4 Independent guardians, | 

Mag ic strawberries post to : HEWSO N CO NSULTANTS , 60 A St Ma rys Street, Wa I ll ngf o rd, Oxon OXlO DEL 

Real time scoring. I Tel (0491) 36307 



Signed, 
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For the 

16or48K 

ZXspectrum 



AirTraffic> 
Control 



YOUR TASK: to direct ■ncoming *rorift 

from holding iticki to fimwcy — imootNy, 
ufiV *nd cxpeditiomlv. 

YOUR INSTRUMENTS: fledar t*«*n 
ihowring »Fcntt eill liom, blip* w*d trails. 
Four itsek dStpisyi fining altitude, heading, 
ipetd j ml tin, 

SEVEN levels of pl*y including i 

de,m«nflratiflri mode, 

Oi««H *n EASY modi to rjejlfl with - 
(•ruling Ii ohl aircraft any way ywi can, 

FrogrtM to mot* TRICKY litudtioni - 
mijnrt aircraft, f«P *t*c) tinptot, minimum 
ncwraimo, outbound tf«ffib 

TN ULTIMATE CHALLENGE: - 

#m*Tfl»ncir*. unknown jiircrik, r trtiQ (ailur#,| 
toil ol a runway. rr»trurn*nt liiluri . . . 
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Ptr«a null me .CDpy.'conici 

Of HEATHROW A.T.C 

I mclOrU) IrmitUXC* Of , 
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'What does the term 

memory-mapped mean? i 

have seen it used to 

describe screen displays on 

computers.' 

You can' think of the computer's memory as 
being composed of a scries of boxes. Each box 
is a memory location and can hold a number 
between and 255. One area of memory — 
usually cither 8K or I6K — is set aside for the 
computer's read-only memory" — ROM — 
which contains the system that allows the 
computer to interact with you, do calculations, 
put things on the TV screen, and so on* This 
area can only be read from, so it is rather like a 
Jar with a lid on because you can see what is 
inside, by Pecking, but you cannot pul new 
information in — that is called Poking. 

One further area is reserved for the 
information which is displayed on the screen, 
and it is this area ihiii you refer to in your 
question. The lot at inns m ihis i:ase aie in 
"random access memory" — RAM — and this 
means that information can be read from and 
written to them. So you can both put new 
information in these locations — which 
amounts to putting new information on the 
screen — and see what is there. The 
computer's electronics translate the numbers 
in these locations into what will appear on the 
TV screen. 

Now, there are two ways in which this can 
b* done. If you have a ZX-8lj for instance, 
you will find thai the screen RAM — often 
called the Display File — contains the Codes 
of the characters which arc to be pm on the 
screen, li does not hold information about 
each and every dot — or pixel — on the screen. 

This may be called a character-mapped 
screen. Before printing a character the 
computer needs to consult a section of ROM 
known as (he character generator, which stores 
the dot patterns for each character. 

On the other hand, owners of machines such 



FIRST BYTES 



I could 
do that. 



Armstrong numbers are numbers that are 
equal to the sunn of the cubes of their 
digits. For example, 371 is an Amstrong 
number since 371 = 3 s + T 3 + I 3 . 
Write a program to output all the 
Armstrong numbers between 1 and 
5000. 

We were a month early in picking the 
winner of March's competition in April, 
Future First Byte competitions will be 
judged two months after they are set an 
closing date for entries is the last 
working day of the month rn which the 
competition appears. 



Starting out in home computing? First Bytes is for you. 
Just write to Your Computer with any hardware or 
software problems, no matter how small or simple. 

QUESTIONS 

What is a memory map? 



as the Spectrum, Dragon or BBC Micros will 
find that the Display File holds information 
about the tows in each character — the bytes 
on the screen, where there arc eight bytes to a 
character and every byte is eight dots — or 
pixels — wide. This is sometimes referred to 
as a bit-mapped screen since each pixel on the 
screen is assigned to a bit in memory. 

If your computer's screen is truly memory- 
mapped this will mean that there is a set, 
unmovcablc area of memory put aside by the 
micro. In the case of a character-mapped 
screen about 700 locations are reserved, and 
for a bit- or pixel-mapped screen the area will 
be at least eight times as large. 

The number stored in the first location in 
the screen RAM usually determines what will 
appear in the top left-hand corner of the 
screen, the second location relates to the 
second position on the screen, and so on. In 
some cases the screen may be somewhat more 
complicated than this — as owners of the 
Spectrum may have discovered. 

Sometimes, however, a computer will not 
set aside a fixed area but will instead keep 
enough locations free somewhere within its 
RAM — with a pointer to the start of this area 
being kept in a known place. In othr cases, and 
Computers' Lynx is one example, the screen's 
memory may be quite separate from the RAM 
which is available to the programmer. In such 
cases the Display File may be in separate 



memory chips which cannot easily be read 
from or written to. 

Lastly, some micros put aside a varying 
amount of memory for the screen depending 
on whether a text or graphics display is 
chosen. This may amount to your having the 
choice beiw*een a memory-frugal Text mode 
and a memory-consuming Graphics mode — 
the Otic I and Dragon 32 are just two 
examples here. 

Tim Langdeff 

BEATING 

PUT A REN 

One OF THE advantages Ot writing your own 
programs, as opposed to typing other people's 
in, is that at least you know what the machine 
is meant to be doing — so debugging certainly 
should be easier. But it is amazing how 
quickly you can forget what a particular bit of 
code is trying to achieve. 

One of the most powerful weapons in the 
debugger's armory turns out to be the lowly 
Rem statement. 

This is very useful if it merely tells you what 



KEYING IN 



ALL VERSIONS of Basic allow you to enter 
information from the keyboard with Input- 
When Input is reached the program waits for 
you to enter something before continuing. It 
allows you to enter several characters at the 
same time and edit them before Input a but has 
the disadvantage that you must always follow 
your last character with Enter, which is slow 
and can be a nuisance when you only need to 
use a single key in both games or serious 
programs. 

The alternative way of getting information 
from the keyboard, which is found in many 
Basic dialects, is the InkeyS function. This can 
continually scan the keyboard and tell you 
instantly when a key is pressed. InkeyS is also 
particularly useful in high-resolution graphics 
modes as it does not send you striaght back to 
the normal text screen as Input does. As the 
program does not automatically stop and wait 
for you to do something a loop must be made 



around InkeyS which is only left when a key is 

prcssedt 

10 AS = INKEY$ 

20 IF A$ = ""THEM 10 

Note that InkeyS always gives you a Siring 
variable, and that the sign for an empty string 
is double quotes and a full stop. 

If you want to enter a number and use it for 
calculations then you must convert the string 
into a numeric variable with the Vai function: 

30 A = VAUAS> 
If you want to use cursor keys to continuously 
control left and right movement you can 
convert the InkeyS string to its ASCII value — 
8 for left and 9 for right — and then simply 
add on the left and right movements to the 
current position: 
30 A = ASCSA*) 

(or A = CODE (AS I on Sinclair} 
40 POSITION = POSITION - ((A = 8)-(A = 9)I 
Keith and Steven Brain 



38 YOUR COMPUTER, WAV 1983 



FIRST BYTES 




Relational and logical operators may sound awesome, 

but a computer would he lost without them. Here we 

explain them as simply as possible. 

;jn ALL ABOUT 
^ OPERATORS 



lynx winner, Dave Bull giving his two-year-old 
son earhf keyboard! experience. Competition 
detaifs on page 183. 

THE BUGS 



A COMPUTER CAN only tell the difference 
between off and on. Sitting on the fence is not 
possible. It is therefore totally logical in (he 
way it makes decisions, although or course it 
can only decide between options which you 
have decided to include in your program. All 
decisions ate based on testing whether a 
particular condition — or test — is True or 



/\ STATEMENT IN IT 






each bit of the program is doing. For instance: 

REM PLOT VALUE 
or 

REM ASK NEXT QUESTION 
Many errors show up immediately you read 
through the program, because what the Rem 
say and what the code is obviously doing are 
quite clearly different. 

Rems are also very useful for keeping track 
of what you are using your variables for. Ii is a 
good idea to set aside the first 100 line 
numbers of each program for Rems, mainly to 
describe variables. Each time you add a new 
variable, go back and write a Rem saying what 
it is for: 

40 REM H IS HEAD POSITION 
50 REM T IS TAIL POSITION 

A good way of developing your own bug- 
free programs is to keep running a program as 
you type ii in. Apart from making the whole 
process more interesting, most errors are 
thrown up very soon after you have typed in 
the lines causing the problem, so it is easier to 
sort things out. 

Another way of developing programs which 
makes tracking down errors easier is to make 
use of "stubs". This approach lets you sort 
out the main point of the program first, and 
the fiddly bits are sorted out later, A stub is a 
subroutine which does the fiddly bit in a 
provisional, simple way. 

For instance, if each time an object hits the 
side of the screen you want to make an 
elaborate noise, you can put in a Rem 

REM GO AND MAKE ELABORATE NOISE 
at the appropriate point in your program. 
Under the remark you put a Gosub instruction 
off to a high line number, and at that line 
number you put a very simple routine which 
merely makes a feeble beep and then Returns. 



When you run the program you will know 
chat the noise is occurring in [he right place, 
and you can give your full attention to sorting 
out the rest of the program. 

It makes sense to put all your subroutines 
together, separately from the rest of the 
program ilow T perhaps at the end of the 
program, with very high line numbers, say 
over 10,000, With some machines it is better 
to put ihem at the beginning, especially if t he 
subroutines are used often, because the Basic 
interpreter may take longer to find line 
numbers towards the end of the program. 

With subroutines it is especially important 
to include plenty of Rems, as you may be 
calling a particular routine from several 
different points in your program. 

If you are adding lines to a program to help 
you write it which you intend taking out later 

— either Remarks, Or perhaps Print statements 

— it is important to be able io gei (hem out 
without introducing new errors. A very 
common error message is 

UNDEFINED STATEMENT IN LINE n 
which is caused by branching to a non-existent 
line. Sinclair Basic is unusual in that it lets you 
get away with this, assuming you mean the 
next highest line number. 

To help me keep track of lines I might want 
to get rid of, I give them odd line numbers. 
Usually I use only even line numbers, and go 
up in increments often. So if I see a line 51 in 
my listing I am automatically suspicious about 
.it once I have finished testing a program. 

With Rems it is also easy to put recognisable 
characters in the line, for instance a string of 
asterisks, so you can find the lines you want to 
pull out easily later. Remarks do not have to 
be on a line of their own, and can be used after 
a colon to flag other testing lines, fan Stobie 



False. Many decisions can be made using only 
the simple relational operators: 
- equal to 

> greater then 

< less than 
<> not equal to 

> ■ greater than or equal to 

< - less than or equal to 

Roth numbers and strings can be compared, 
but with strings you must make sure that there 
are no invisible spaces hiding at the end of 
words. If you test whether 

"FIRST " - J FIRST" 
then the answer will be no, and similarly 
"BYTES" is not the same as "bytes" The last 
two relations are not absolutely necessary, 
particularly when dealing with numbers, as it 
is often as easy to write a program which does 
not need them. 

10 IF A> = B 

is equivalent to: 

10 IF AXB-11 

Comparisons of conditions may be made more 
exhaustive — not to say exhausting — by 
including the logical operators And, Or and 
Not which combine several tests Together in a 
single program line but can become rather 
mind-bending. 

The first logical operator, And, should be 
easy enough to understand, 

IF test 1 AND test 2 TRUE then whole test 
TRUE 

If both test 1 and test 2 arc true then whole 
test is true but if either test 1 or test 2 is false 
(he whole test is false: 



10 IF TEMP = AND 
STAY IN BED 



DAY 



7 THEN 



and Or is not too bad either, 

IF test 1 OR test 2 TRUE then whote test 
TRUE 

that is, if either test 1 or test 2 is true the whole 
test is true; 

10 IF MONEY = OR SHOP - SHUT 
THEN HARD LUCK 

but Not often causes chaos as it looks at first 
sight as if it works backwards. 



IF 



NOT test 

TRUE 



1 FALSE then whole test 



if rest I fails then the whole test is 
True: although the sense of the logic 
can be seen if you consider: 

10 IF NOT I DAY = PAYDAY! THEN NO 
MONEY 

Keith end Stev$n Brain 
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NEW SPECTRUM AND 
ZX81 SOFTWARE 

"WINGED AVENGER 4 ' 

Fasl and tunoga SPEC T RuM »or*on rms SOUND ana USER (J RAPmICS ■ LLVLlS 
3 WAVES MOTHER SHIP HIGH SCORE RE-FUELLING RAPID FIRE. SMART 
BOM8S and LASEH SHIElO PCW ONE Of THE BEST SINCLAIR GAMES YET 

Only U So *M SPECTRUM * iCK ZX81 

"SPECTRUM SCRAMBLE" 
MOftE MCOOE ARCADE ACTION SO GOOD THE REVIEWERS LXDNT REACH- 
THE F1HM STAGE [NOT BAD EHU) NO LESS THAW 6 DIRECTIONAL KEYS \tH i 
SMOOTH MOVE Full ARCADE 1«a1uras including, LASERS, BOMBS INSTANT 
RESPONSE. CONTINUOUS SCORING. ROCKETS, SOUND. FUEL DUMPS. RED 
METEORS, DEFEhHJER CRAFT intfHlCH SCORE Sewa/a CONLHTlOM REO W*h 
(Mi on* you MOVE, FIRE and BOMB AT THE SAME TIME RELEASE PRICE Of 
E4.BS I6K«4SK SPECTRUM 

"DO NOT PASS GO" 

NOW THE 4SK SPECTRUM VERSION IS READY 

A COMPLETE SIMULATION o1 V* BEST SELLING BOARD CAME, you hnow PARK 
LANE in} si 1141 Up lo SIX PLATERS can conpala *nri Hie MICRO Qano "» m* 
WORK AtU a* DICE THROWER, BC'AH[> RENT COLLECTOR, UMPIHE. BANK, 
RULE BOOK, ACCOUNTANT and PROPERTY RECORD SUPER ORAPHICS &y 
Gaiy Kamady Elh*r*i matal QAME SAVE with wmnar »0 Tar j*port COMPLETl wr!n 
INSTRUCTION BOOKLET Tn* ULTIMATE ii> FAMILY GAMES OofH MONOPOLISE 
YOUH MICRO AMA2E *J yWjr LwvH and lamily [Can you wa ynw BRANNY on a 
M1CROT) ONLY £fl 96 16K £X&t VERSION ALSO CIS « 

"BASE INVADERS" 

Th# ONLY ARCADE GAJiE E»crtfBUuf SmCkjLU HAVE fn* SCREENS Ina 
aama, THE INVADERS aia Iha sa™. BUT you get • SHIELD and • CHOICE Of 

three speeds, to k . fast « increoibl6) good sound, a hard game. 

and GREAT GRAPHICS COMPLETE yui^ softtotra Haacfion & JUSt E<50. 16Kand 
*BK SPECTHUM only 

"AUDIO SONICS " 

WINNER 01 W22 KID 12 For Eh* SPECTRUM AS wntaa aouftd artotu Mr your own 
pragrams 26 PRE SELECTED SOUND EFFECTS nctudt TELEPHONE, POLICE 
BJHEN, FROG. SPACE EFFECTS anfl OUTBOARD MOTOR CO *u MODIFY rntd 
you ant purMntW win » anpLay 01 SLIDER CONTROLS Id Kfpjtf PITCH, RISE FALL 
BRISKNESS, DECEL, ACCELL, TONE. REPEAT RATE. STUTTER arel DELAY 
ADJUST ma SLIDERS man INSTANTLY ha*r me SOUND CREATED, CM "THE 
SOUND ONE' and a pfogitiri hna vrii appaar thai •» < aad> lor imartioo **> your ft*n 
program* Houri trf E UPlCRATpQN. YOU WILL BE AMAJEO «h«l SEEP can DO. Wa 
■f* proud U Oltar Mi * E4 99 I ftK 0* 48K SPECTRUM 

"SPECTRUM RENUMBER DELETE" 
AH UCODE RENUMBERS ALL NOT PART. ■'YOU WONT BUY A BETTER" 
RE NUMBER PROGRAM FOR THE SPECTRUM JUST 6M BYTES Al Cl 9S ALSO 
1XB1 VERSION. 

HIGH NOON" 

Whan YOU V£ SAVED th* GALAXY, SCRAMBLED Of wtujtaw **• you do on your 
MICRO. wtot a&cui a GUNf IGHT » Play in, SPECTRUM v YOUR PALS. THREE 
IfVELS FULL FEATURES, CACTI COFFINS, WAGONS, RAPID or SINGLE 
SHOTS SUPERB GRAPHICS GOOD SOUND <ndw*ng DEATH MARCH ESCAP 
ISM on TAPE lof JUST C4.H 

"DtSPLAY" 

Takaa avmi wnan SIN and ma GE MO lap* lafl off tfaw would you Jifca ^{krlarani y»r 
dahfiflO GRAPHICS on a UK SPECTRUM w a GRAND 3J45 lor n 4RK AD n< irwjiatari 
to OmplayiKJ cm Etw Ki«n al Ihe SAME TlMF U©G* «r* Morad as PAGES and any 
TWO PAGES may t* •cclmnoad Ki memory FILES can Da LOADED FROM of 
SAVED TO TAPE LOAD into any paga WcatKin TURN a UOG '■'■ mrji '^ mm, FLIP a 
SHAPE evil. REVERSE a SHAPE E5LPAN0 ^ Off * CHARACTER into a lull 
Cturaclw UP. DOWN, LEFT Of RIGHT by DM PIXEL E- SHAPE FILES ve Incfcdodcn 
TAPE INCLUDING • S4 CHARACTERS par LINE DISPLAV COMPLETE wrlh. DEMO 
PROGRAM and INSTRUCTIONS JUST RELEASED at (7 00 «K * IfJK SPEC 
TRUMnolf 

"VAHTZI" 

Up lo SIX p\artn a H o w ad . Play* ins ciamt DICE oame at tiraungy. All «4*ciric tcpf *p«d 
eonilMia a- ih CARRY'S "CHUNKY LOOK" character »t. Alt chaallnrj and inwi 
rajachrd by your ettctronic unpn Upeaw your games cupboard for fS.&Q. 44K ONLY. 

"MATCALC" 

For BUSINESS and PROFESSIONAL uM Ua«l Idf WHAT IF i^lioni. CASH FLOW 
FORFC STS and anaJyimg RELATED f^urn »4 ctiaraclar d<Bpiay uplion FORMU- 
LA may t» MATHEMATICAL Or LOGICAL MENU ol FUNCTIONS SAVE and LOAD 
DATA K> TAPE FULL rrn*ucHon» *,clu(3« LITE RALLY HUNDR EDS ol USES BOTH 
a«K and IB* SPECTRUM PROGRAMS Ofl ONE TAPE JUST C7Q0 EXCELLENT 
VALUE- 

"PROGRAMMERS DREAM" 

A SPECTRUM TOOLKIT. Prjin^n .ntfapo^Jenl and |U3l H56 BYTES. Faciinas 
RENUMBER hmrji or rjh5c*,i any mcrantfnt or stan BLOCK OR LINE MOVE includmg 
a RENUMBER *W pJaca rl raqu* ad BLOCK OR LINE ERASE CHARGE SkLSCI ED 
STRINGS I NAMES OR CON f f N T 5 1 DUMP VBf i*b* nirno and » alun (UUtHa Hi a 
lOW) DISPLAY PROGRAM or PROGRAM prua VARIABLE SIZE INSTANT and 
Cl t AN JUST EC M wan axpicrl tmiiuctpon^ 



WORK FORCE 

UO WILSOEN AVENUE, LUTON, BEDS, ENGLAND 

ALSt! AVAILABLE AT BUFFER. MICROWAHE AND SOFTWARE SUPEftMAMET, 
REM WORR FCRCE WORKS HARDER 



Battle of Britain 

By Microgame Simuiations for the Spectrum 

One day in summer. 1040 Reports are coming in of enemy 
bomber squadrons crossing the English coast: target unknown. 

How are you lo deplov the nine fighter squantlrons under your 
command lo intercept the incoming ihreat' 

British and enemy squadron movements are plotted on a superb 
high resolution seceon map oi south <iast England Yvilh 
communications stgnafs presenTed both visually arid in morse 
code 

Features vanabte diificulty levels, full control of squadron 
movements, randomly selected targets and bomber routes for 
each game, mirslligence report*, refuelling etc 

A tense game of Strategy for one player 



48K Strategic 
Waufartte 



only £5.95 
(inc. p&p) 




BUY THE 




ZZ7ritish 

Computer 




In stock 




BBC Mudsl A E2Q9 icid VAT 

BBC Model BE399incmT 

+ Wvtfwia Won) Pmtsstt [nteii 1.0 Syttamj 
+ Sofhnrc- Acorn Bugbyle. CoinpEitd Dwcap^ [Logo l\ 
4- JoyslfcJcs for |r,£ B6C + IQOK Single Disk Orim 
- Torch 80GK Twih Disk Onres witt CPJi 



For the BBC: 
Screen Layout Pad, 
Flowchart Pads 
Symbol Design Pad 

Kil with ring fritter 
iKitMpletmit 

OUrl PRICE ON LT 

t12.S0lncliftT 



VIC-20 Clearance: 

Arton Expand Unit £85 
VIC Games Cartridges: 

Mission lnipou5i!Mf £20 
RaiRace Ei6 

Road Race- eig 

M&te Attack C1B 



PLUS «mp»Hll, pinphif *l », pnnlor*. wtlwara. fimt), t«fl»« »rn» miKh, much 
rw't from Itfadlng mtttn «t lew prte«* - arwaira avallaM* t rem ytutr toe*) Hot luil; 

TWICKENHAM $ 

COMPUTER CENTRE LTD , *T 

U HhIH M TaKktlkiP Ml4«i TWl *BKflOlSflZ JB96VOIJ91 I6IZI ^UUKW 
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TELEWRITER" 

the DRAGON 32 Word Processor 



TELEWRITER 

Telewriter is the powerful word processor 
designed specifically for the DRAGON 32 
Computer. It can handle almost any serious 
writing job and is extremely easy to use. It 
has all the advanced fea lures you need to 
create, edit, store, formal and print any 
kind of text. With Telcwrilcr you can 
quickly produce perfect, finished copy for 
letters, reports, term papers articles, 
technical documentation, stones, novels, 
screenplays, newsletters. It is also a flexible 
and efficient m:j\ to take note* m ortfiitii/c 
ideas and plans, 

61 x 24 DISPLAY 

Tlic DRAGON 32 is an incredibly powerful 
and versatile computer, but for text editing 
ii has some major drawbacks. The small 52 
character by 16 line screen format shows 
you too tittle of the text and. combined with 
it* lack of lower case letters, bears little 
resemblance to the way text really looks on 
the page. Reverse video in place of lower 
cave just adds confusion. 
Telewriter eliminates these shortcomings 
with nu hardware modiflealinns required, ti\ 
using software alone, Telewriter creates a 
new character set that has real lower ca<w 
letters, and puts 24 lines of 51 characters on 
the screen, Thai's more on-screen characters 
than Apple II, Atari orTRS-SO Model HI. 
That's more than double the Oft AGON 32's 
standard display. 

FULLSCREEN EDITOR 

The Telewriter editor is designed for 
maximum case of use. The commands are 
single key for single key plus control key), 
fast, and easy to remember. There is no 
need to switch between insert modes and 
delete modes and cursor movement modes. 
You simply type. What you type is inserted 
into the tevt at the cursor, on the screen. 
What you see on the screen is always the 
current state of your text. You can move 
quickly through the text with one key cursor 
movement in all 4 directions, or press I lie 
shift key simultaneously for fast, auto- 
repeat. You can jump to the top or bottom 
of the text, and beginning or end of a line, 
move forward or backward a page at a time, 
or scroll quickly up or down. When you 
type past the end of the line, the wordwrap 
feature moves you cleanly to the next. 

You can copy, move or delete any size block 
of text, search repeatedly for any pattern of 
characters, then instantly delete it or replace 
it with another. Teiex^rrter gives you a tab 

. . . Inily u Uti!e Of !h? ort word 
processor . . . outstanding, in i-vrry respecf 

Tin KMNBOW. Jan. 19M 



The only one with alt these features 
for your DRAGON 32 

51 column x 24 line screen display 

Sophisticated lull-screen editor 

Real lower case characters 

Powerful text formatter 

Works with any printer 

Special MX-80 driver 

Requires absolutely 

no hardware modifications 

* Tandy colour version 

also available 

key. tells you how much space you haw left 
in memot'v, and warns vou when the buffer 
is full. 



FORMAT FEATURES 

When it comes time lo prim out the finished 
manuscript. Telewriter lets you specify: left, 
right, top. and bottom margins, line spacing 
and lines per page. These parameters can be 
set before printing or they can be 
dynamically ttvodified during printing with 
simple format codes in text. 
Telewriter will automatically number A4 
pages (if you want) and centre line*. It can 
chain print any number of test files from 
cassette without user intervention. You can 
tell it to start a new page anywhere in the 
i cm or pause at the bottom of the page. 
You can print all or any part of the teM 
buffer, abort the printing at any point, and 
(here is a "Typewriter" feature which allows 
you to type straight to your printer. Because 
Telewriter lets you output numeric control 
codes directly (cither from the menu or 
during printing), it works with an> primer 
(Tandy, Seikosha, MX-80, Okidaitu NEC 
8023, C. I toh 85 10. Centronics. GE 
Term! net. Smith Corona TP-1, etc.), 
There's even a special driver for the Epson 
MX- SO that let* you simply select any of its 
12 fonts and do underlining with a single 
underline character. 



CASSETTE INPUT/OUTPUT 

Because the Telewriter makes using cassette 
almost painless, you can still have a 
powerful word processor without the major 
additional cost Of a disk. The advanced 
cassette handler win search in the forward 
direction till it finds the first valid file, so 
there's no need to keep retyping a load 
command when you are lost in your tape. 
The Verify command checks your cassette 
save to make sure they're good. You can 
sas'c all or any pan of the text buffer to 
cassette and you can append pre-existing 
files from those you have in the buffer 
already. 



ASCII COMPATIBLE 
Telewriter turns your DRAGON 32 into the 
most powerful, lowest cost, word processor 
in the world today. But that's not all. The 
simple ASCII conversion program provided 
with Telewriter means you can use the full 
power of the Telewriter editor for creating 
and editing BASIC and assembly language 
programs. It means you can use Telewriter 
to prepare or edit text files used with any 
daia communications program. 

Telewriter costs £49.95 on cassette and is 

AVAILABLE FROM 
DRAGON 32 

DEALERS 
NATIONWIDE 

OR DIRECT FROM 

JMlCIIODgAL 

41 TRURO ROAD, ST. AUSTELL, 

CORNWALL PL25 5JE 

24 HOUR ORDERLINE 0726 67676. 



KO.K 




SEND FOR OUR FREE 
! SOFTWARE LISTS FOR 
■ DRAGON 32 & TANDY 
I RANGE OF COMPUTERS. 
PLEASE STATE WHICH 
COMPUTER YOU OWN 

Name 



Address - 



Make / type of computer 



■ Please include a 1st Class Stamp | 

^^}tseojtnefWS{mikr^in^J(>fthfCntor 
Computer t have seen . . . 

- t'oto* Computer Ns»*. Jan. f*2 



Apple H is a trademark of Apple Computer. Inc.: Alan is a trademark of Alan. Inc : TRSBO is a trademark of Tandy Corp.: MX-80 U a trademark of Epson America, inc. 

DRAGON 32 is a trademark ol Dragon Data Ltd. 
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It IS NOT easy to review software for the 
ZX-Sl without using the weary old disclaimer 
"Given the limitations of the machine . . ,*', 
and I am not going to try. These limitations, 
as every owner must be well a wart-, are the 
primitive graphics and the absence of sound or 
colour. The limitations, of course, are far out- 
weighed by the advantages; ai about £50 the 
ZX-Sl made home computing available to 
practically anyone who wanted it, After all, 
£50 is only 50 packets of cigarettes, or for 
younger readers about $50 Mars Bars. 

To produce a version of Scramble, then, for 
the ZX-8 ) might seem as hopeless as trying to 
paint the Forth Bridge with a toothbrush. Yet 
it works surprisingly well, in Mikro-Gen's 
version all the usual features are there: the 
tugged terrain, guns, missiles add smart 
bombsj the different defence /.ones. If your 
gun seems to fire more like a peashooter than a 
Mig-21 you must remember that, given the 
limitations of the machine, this game is pretty 
good value. 

Another old favourite produced for the 
ZX-Sl is Invaders. Silvcrsoft's and Bug-Byte's 
versions are, understandably, very similar. 
Both have different skill levels and the rather 
chunky aliens come fast and furious at the 
highest level. At the lowest level the games 
have a strange slow-motion effect, as if the 
invaders were on Tranquillisers. 

One thing games On the ZX-Sl bring home 
to you is the magical and often hostile pro- 
perties of letters. In Mikro-Gcti's Tempest, a 
clever variant ofScramble, you have to survive 
as long as possible against the alien Spinners, 
Liners, Walkers and Asteroids. These aliens 
are none other than wandering letters and 
symbols; it is rather like being under anack 
from a psychotic typewriter keyboard. The 
Walkers — Ws — wander all over the screen 
while the Asteroids — formerly friendly 
asterisks — come straight at you. More 
dangerous than either of these are the l.'n- 
touchables, one of whom bears a remarkable 
resemblance to the space bar. If you do not use 
your smart bombs, they will crush you. The 
game is in five sectors* through which the 
aliens increase in speed. The pleasing thing 
about Tempest is that Mikro-Gcn have made 
necessity the mother of invention and used the 
ZX-81's simplicity to create a game of almost 
surreal charm. 

Galasians from Quicksilva has something of 



the same interest. Here, the first wave of 
swooping aliens consists of flying Vs. But if 
you think those are dangerous, you'd better 
look out for those Ws lurking at the top of the 
screen. W is a genuinely nasty letter. Given 
the limitations et cetera, et cetera, Galax ians is 
a good version of the standard game. It is fast 
and if you miss the sound effects you could 
always make them yourself. 

Several other arcade favourites arc now avail- 
able for the ZX-81. DJL Software has pro- 
duced Froggcr and Psion has the same game as 
Frogs. Both are good versions, with the logs 
really rolling at the highest levels. DjL's 
version, though, has the slight edge; as the 
game progresses you encounter the additional 
hazards of snakes and alligators. There is also 
the extra task of rescuing cute baby frogs from 
the logs on your way across. It is heartening to 
see software houses encouraging a &cnsr of 
civil responsibility, 

Personal Software Services — PSS — has a 
KraTy Kong game on the market. You have to 
climb a pyramid and knock out Kong's 
support. Obstacles to succeeding are barrels 
and fireballs which you must jump over on 
your way to Kong at the top. The graphics are 
good and make Kong a lively and exciting 
game. 

What seems to be the only version of Centi- 
pede for the ZX-Sl has been produced by 
Llamasoft. This is a verv distant relation of the 



SURVEY 

All systems are go as 
Peter Connor explores the 
weird and wonderful 
lengths to which software 
houses go to create 
programs for the ZX-81. 



Arcade game. Rather" 
than threading its way 
through a forest of toad- 
stools the centipede is un- 
impeded and descends too 1 
quickly. 

Two games which an 
deservedly bestsellers are' 
Gulp 2 from Campbell Systems < 
and Flight Simulation from Psion, 
Gulp 2 is similar in quality to the 1 
version available for the Spectrum, 
which means it is very good indeed. It is 1 
similar to Pac-Man in that your man has 1 
to cat the dots in the maze while being 1 
pursued by hostile monsters. What 
impressive, though, is ihat there is a choice of 
fifteen different mascs; you can even have one 
in the shape of the letters ZX-SL The speed 
can be set, there is a choice of two keying 
systems, and the game will give you a 
demonstration before you begin. It is not hard 
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to see why this game has proved so popular. 

Highi Simula! ion is just what the name says 

— a realistic and complicated simulation of 

flying. You have to direct your plane to (he 

irport and then land it. There arc two 

t separate displays. The first is a cockpit with 

t a view of the horizon and control panel. 

t Thq second is a map showing your 

^position relative to the landing strip, 

t-hich enables you to navigate. 

H takes quite some time to master 
t the technique of Landing since you 
thavc to co-ordinate height and 
h speed then bank and dive to your 
\ fc death watching the horizon 

t sway sicken ingly through the 
t cockpit windows. The more 
^sophisticated will lake the 
lime to master the tech- 
niques of flying and 



landing, perhaps so that they can take over 
when the pilots of their Boeing 707 die from 
food poisoning. 

But software does not have to be as complex 
as this to be enjoyable. Psion also markets a 
version of Breakout called Thro' the Wall — 
on the same tape as their Scramble. It is just as 
you would expect; a bat, a ball and a wall or 
bricks. The simple pleasures of this game take 
one back to the days when a computer ping- 
pong machine was as awe-inspiring a$ the first 
sunrise. The uncomplicated principles of 
games such as Breakout might guarantee their 
existence in an age of ever more noisy and 
baroque programs. 

Amba Software has two similarly straight- 
forward games; Trap and Hunt. In the lirsi 
you play an opponent, or the computer, and 
have to block off areas of the screen by 
drawing lines. In Hunt, again a two-player 



game, you chase numbers in a maze; as time 
runs out the value becomes smaller. There is 
something compuUivc about Hunt; involving 
as it does, the race against time and avoiding 
obstacles. 

Adventure games are one fmld where the 
ZX-81 does not lose much by comparison with 
more powerful machines. This does not mean 
that games for the ZX-81 are different or 
better; on the whole we get a tepid goulash of 
the same leftovers. Fantasy games from P$um 
offer two adventures, Perilous Swamp and 
Sorcerer's Island. The deep stagnant pools of 
the first sum up the whole world of the 
adventure game. The princess, the evil wizard, 
the slimy green bunyip, the horrible dirty 
troll; love them or hate them, you cannot play 
an adventure game without them. 

At least, it seemed you could not. Dictator, 
from Bug- Byte, looked like a welcome 
exception. Here, you are President for life of 
the banana republic of Ritimba. En this some- 
what amoral game you have to exploit the 
country for your own good and then make 
your escape before the guerillas, or other 
opponents, get you. However, the colourful 
blurb and drawings flatter only to deceive. 
When you settle down to be a ruthless and evil 
megalomaniac you will be disappointed by 
the dullness of the game itself. Quicks ilva, 
Though, has succeeded in finding something 
different. Trader — in three parts — is more of 
a semi-adventure game; there are the usual 
decisions to be made, but also tasks such as 
piloting your ship or finding your way 
through a maze. 

The variety of activities and the clever 
graphics make this much more entertaining 
than the usual adventure. Your objective, of 
course, b to make a huge profit by trading 
with the inhabitants of the Meridien system^ 
all of whom have different needs and character- 
istics. The Psions arc immensely intelligent 
beings, constantly rearranging the blobs which 
constitute their bodies. They are con- 
Icontinued an pago 451 
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A NEW SERIES FOR 
FIRST TIME 
USER 



"Learning to Use" is a new series 
of books which introduces 
newcomers to the most widely 
used micros in the marketplace. 

The books assume absolutely 
no knowledge about computers 
and the reader is shown even the 
most fundamental operations 
such as "switching on" and 
" loading a program"- The books 
lead the reader through simple 
programming and then on to 
graphics, with several programs 
which show how to achieve 
pictures and even animation! 



The user-friendly approach is 
consistent throughout the text- 
not only are program listings 
clearly shown, but in many cases, 
a photograph is included to show 
what the program looks like when 
actually loaded and run! 

All books in the series are £5.95 
(incl. postage). - 

Gower 




VCSB 



To be published 
April-June 1983 

Learning to Use the Qric 7 

Computer (April) 

Learning to Use the Commodore 

64 Computer {May) 

Learning to Use the Lynx 

Computer (June) 



READ-OUT 



Order Form to: READ-OUT BOOKS AND SOFTWARE 



8 CAMP ROAD, FARNBOROUGH, HANTS, GU24 6EW. 
24 Hour Answering Service. Telephone 0252 510331/2 



Name 



Address 



Mate cheques payable 
to Nowrech Publishing Ltd 
Please debit my Access [ 

I 



( enclose my cheque for £ 



Number 



; 



Signed . 
J Date . 



NOW AVAILABLE 

Please send me 

al-atL"5.35each 

■ncl. postage & packing. 
!AH<}w H d*y* l(yt delivery 'i 



copv'ies pUtitiBftgifjtJaUvtPETCtfnpiJltt ^LHttmvaioUttiihtvlC-MCwiijWttf 

^IwmrtgteUwtfitBBCMflflcompurtw QUtrr^toUit ft* ZX81 Computer 

^umiitgloUH ft* » Spectrum 3 Laming toll* ft* Dragon 3Z 

□ LwmingtoUMthfrApplel.'BE _LHnlRglBUiethtn9a,'4* 



To be published 

Please reserve for me. and send to me 00 publication my copy ies of 

allatC5.95each 



utviwvg to Use ft* Uriel 
[inci post & packing) turning to UittfuC&mmodwtH 



; learning to Um Ate Lyni 
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I continued ffom page 43) 

temptuous cf human intelligence and, before 
doing business with them, you will have to 
answer their questions correctly. With Betans 
you must bargain. With the robotic Alpha ns 
you can only take it or Leave it. On Delta 
though, you can make a killing. 

These junkies will pay an enormous price 
for your Boosterspicc, a kind of inter-galactic 
heroin. But you have to be careful they do not 
mug you or your might pass out of the 
Meridien system, as 1 did, in a sordid back 
alley. Trader is great fun — do not be put off 
by the unnecessary packaging and silly booklet. 

Traditional board games are also in evidence 
in ZX-fil software Psion has both chess and 
backgammon tapes, Of the two programs back- 
gammon is the more satisfying, since ii suffers 
less from the graphics limitations of the 
ZX-81 . By playing the computer you can teach 
yourself how to play the game. The display is 
clear and wrong moves are explained. Chess, 
on the other hand, is rather confusing; as the 
program notes suggest, it is a good idea to set 
up the game on a normal board. Another draw- 
back is that moves are entered using algebraic 
notation — for example, E2-E4, but the board 
on the screen has no letters or numbers, if you 
are not familiar with the system it can take you 
some lime to figure out what to enter. The 
computer's response is quick at levels 1 and 2, 
but on level 3 can take several minutes, At the 
two lower levels it plays a reasonable, though 
not very strong, game of computer chess. 

Better value 

Generally, those programs that have some 
practical application arc better value than the 
games software and, to my mind, more inter- 
esting. Games, after all, are not the ZX-81's 
forte- most people buy the machine primarily 
as an introduction to computing rather than as 
a games machine. 

In particular, probably more people have 
gained some familiarity with machine code on 
the ZX-81 than on any oihcr home micro. Few 
Vic owners for example know where or how r to 
insert machine-code routines; every dedicated 




ZX-81 owner, by contrast, has learned the 
value of a hex loader or the significance of the 
figure 16514. 

An assembler, of course, re movies the hassle 
of hex loading. Bug-Byte's ZXAS allows you 
to enter standard 7,-SO mnemonics in Rem 
statements and also accepts labels for jump 
and call instructions. It takes up 5K and will 
assemble code at any specified location. 

Assemblers arc indispensable to the serious 
machine-code programmer and Bug- Byte's is 
as eiTeciive as any other available. To go with 
it the well-equipped programmer also needs a 
machine-code monitor. Two on offer are from 
Picturesque and Crystal Computing, These 
are both we! I- written and useful programs 
although the Crystal Computing monitor is 
perhaps the superior version. In addition to 
providing a range of facilities for entering, 
displaying, moving and testing machine code, 
it also Supplies a disassembler and the option 
for saving and loading blocks of memory in 
any part of RAM. 

Picturesque'* Screen Kit I contains a varied 



Company 


Sofrware 


Price Company 


Sofawv 


me* 


Psion, 


Chess 


£6 J5 Crystal Computing, 


Monitor 


ES.96 


Sinclair R&search, 


Right Simulation 


£7.95 2AshlonWay, 






Stanhope Road. 


Backgammon 


£5.95 East Hernnglon, 






Carnbertey, 


Thro" The Wofl 


C4.95 SuMferfcind SR3 3RX. 






Sonsy. 


Fantasy Games 


£5.96 








VoFite 


£7.95 PkttrmqiM, 


Screen KK 1 


£5,70 






6 Corkscrew Hid, 


ZXMC 


£7,50 


MikroCk-n, 


Tempest 


£3.96 West WSckham. 






24 Agar Crescent. 


Scrambte 


£3.96 Kern BR4 988. 






Bracknell. 


Frog* 


£3 95 






Berkshire 




OJL Software, 
9 Tweed Close, 


Fragger 


£5.96 


Amba Software, 


H...r,t 


£4.95 Swindon. 






Freepost, 


Trap 


£4.96 Wiltshire 
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PSS. 


MCcder 


£7.95 


Bug-Byte. 


ZXTX 


£8.00 452 Sioney Stanton Road, 


Krazy Kong 


£7.96 


100 The Albany, 


ZXAS 


£5.00 Coventry CV6 5DG. 






Old Hall street. 


Dictator 


E9.Q0 






Liverpool L3 3AB. 


rmadera 


£4.00 SHvflrsofi, 

20 Orange Street . 


Invader* 


£3,95 


Quick silva. 


Galaxiaos 


£4.96 London WC2. 






92 Northarn Road, 


Trader 


£9.95 






Southampton S02 OPB. 




Ua maratl, 

43 Mount Pleasant, 


Centipede 


£2.45 


Campbell Systems, 


Gulp 2 


£4.75 Tadtay, 






15 Hows Road. 


The Fast One 


£12.00 Basingstoke. 






Bockhursl Hill, 




Hampshire. 






Essex jo eei 











selection of machine-code routines which are 
embedded in Rem statements and can he used 
from Basic programs. These include routines 
for scrolling in any direction, saving and 
loading variables, and displaying the amount 
of memory left. Most of these ruutines have 
already been published in home computer 
magazines — or, at least, in Your Computer — 
but the collection could be recommended to 
newcomers. 

Rather more useful is Bug'Byte's ZXTK 
toolkit. Again this is a suite of Rcm-based 
routines but specifically intended as aids to 
program development. There are ten options 
which offer Such features as renumbering and 
deleting of Basic program lines as well as 
facilities for moving and merging programs 
whenever you want. 

Question of ease 

There is not much to choose between the 
two programs. The Fast One leaves around 
1 1,700 bytes free for 11 le space and offers a 
greater tango of features — including an 
option for finding the total and avenge of 
figures within selected records. Vu-bite on the 
other hand has slightly less file space but is 
easier to use. 

None of these facilities would be exceptional 
if they were present on a target micro; but on 
the ZX-SI the speed and versatility of these 
programs is quite an achievement — given the 
limitations . . . 

The final word in this review, sadly, must be 
a critical one, Many of the programs discussed 
were loaded only after repeated attempts. 
Some programs cuuld not be reviewed because 
they obstinately and persistently refused in be 
loaded, even when tried on different recorders. 
One of these brutes was, unfortunately, 
Gauntlet! — a game I would have liked to play 
as ii features in Your Computer's Top Twenty. 
An honourable mention has in be made here of 
Psion, whose programs all loaded first time 
While conceding that the ZX-81 is a sensitive 
beast which must be approached with caution. 
I do not sec why manufacturers cannot lake i 
little more care with their products and help 
the consumer to avoid the frustration and rage 
which arc the result of faulty loading, 
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AMUSTFOR 

ANYONE INTERESTED 

IN ZX MACHINE CODE! ^ 

The finest range of utilily programs forZX Comp uters, 

Used by professionals . Very useful^ -rfflffSJj 
for beginners ^^^^^frffffiwS fitti 
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t Addictive Games 

fQf SPECTRUM 48K 
AND ZX61 15K 
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^m This superb game is now available irombr .inches oi 
W. H. SMITH and BOOTS THE CHEMIST. 

Manage your own ieam in this e*CH«ng game of skill which 
vividly captures the drama and cxeiiernent oi rual (<x>i!>,i!l 
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Installed in 3 easy steps . . , 

1 . Poet of the touch sensitive key pad. 

2. Plug in K I ik -Keyboard (no soidenng) and pface ir> position, 

3. A^iply self adhjesive two-colour legends eo ihe keyso 

This full 40 key keyboard has a positive (lick f&d as the keys are 
depressed but as it replaces the original touch pad it becomes a 
permanent pan of the ZX8 1 without bulky boxes or trailing wires. 

KEmpsron 



MICRO " ELECTRONICS 

Dept TC4 . 1 80a Bedford Road, Kempston, Bedford MK42 6B 




Data 



Program Duplicating 
on cassettes? 

500-20,000 Copies 
within 10 days? 

Short run in-cassette copying. 

High speed, volume 
duplication. On-cassette body 

printing, labels, over- 
wrapping, blister carding, etc. 
All copies verified. 

Call Nigel Boyle. 

Tel: 1 -223 5955. or write to: 

BIBi Magnetics, Freepost, London SW 1 1 2BR. 

BiBi Magnetics Ltd, 101-105 Plough Road. 
London EW1 1 2BJ. Telex 9 17732. 
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3 GREAT DOTING GAMES 




bti W 1 IPl-tiLt wnllrn br Kvvia Flym. 

f « the ZX Spectrfun 

SENTINEL is an p ninety original ARCADE STTLE 
game, written ui MACHBfE CODE to gv.'n last action- 
packed performance . The gateway to your galaxy is 
guarded by line Sentinel System. Grdy your skill and 
tnjcuuve stands between the advancing enemy's 
space fletrt And the desrueocm ol the galaxy. You 
have 4 space ships pot suuon each armed with 
photon cannons and guided missiles Make use of 
the Force Field when ever posaable- 



A VtlNOfcrJK wnrimby Kcvinnmn 

• forthr ZXSpectrnin(]£M8kRAM) 

• for tie ZXB1 1 1 6K RAM) 
FEATURES 

■ ARCADE ACTION 

■ Eight diiter«nr types of target. 

■ Rapid majujuvenng of ship. 

■ Quick Bung of bombs and lasers. 

■ 'InTeUiqierrt' alien interceptors. 

■ Realistic bombing trajectory, 

■ Continuous display of MISSION TIME, 
5CORE. SHIELD &LASES 
TEMPERATURE 

■ End of mission leport 

■ Five levels of play 

■ Full usee! sound effects and colour. 



PROTECTOR writln bf Inb ITru 
for lhrZX81<l«K RAMI 

Protector ih written, m MACHINE CODE to give *n 
arcade style all acnon game. Using the SenhneTl 
Laser you must defend the planet Zargon 'hem the 
aliens which arc- bombing (he plants vital 
Lnstaildftcns . On screen Alien score, your score, 
-■-mbrr of shields left and number of Taser shots. 
Watch out for the Damacles Missile which may b* 
detonated at the alien coirmandcr*s discretion 



Only £5 



Only £5 



Only £5 





Other Abacus Games 



BODYBUILDER: VIC- 20 

(fr.'KRAM) 

I -dpnl know whtshei fm. aomng ar 
000*3- So rt*ft> teats - k j^-iny 
nwratfln ch*umq m* Scit-eIajiI* murf 



£4. 50 



FOR THE DRAGON 32 
ad VIC-20 U6K RAM) 

INTO THE U IITWNTK; Cm jac. 
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StAKOTH' 

A mnm ADVeMTVKE gun* 
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aiTH Jills you. A InjI IJ win 
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A For the younger 

spectrum usti 
SPECTRUM GAMES 
PACK 2 
MRKUTCfi 

Oath [texnte* btfacr Cm iligrwhui 
ynk 5a WO* vfeHtr 

MIL TAJIK: 

f*o ywir «r™ tr^dtrr i* fc* o Ox SuO 

upscli toisf UH* S***» pffAhb.ffptif' 

CAJIDTMAN: 

Iw ynur man thtnugh tim CMnUtd 
meat. A BIOW ffwno for mo ptiy »rm 

TAKOCT 

AJ1 th* fun of the tu 

All four gunn o9 oar cUUllr 



ESP ZIB1(]SK RAMI 

Ar •rpJonfton of OflflX SPATE 
Undertake ■ K»nf 4i»HbuaU9n of 
WW OWTl ESV&SvivH^f FW^nJAGA. 

T*«e twit fivniV «nl htnda - m 

o*x*Wiu;jjidlcinrtJcojp»|imic» 
CSif hdtat* ratal** two Lit 

S>r qqtw ■^h cofflfmRaiy . 

£4.95 
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SPECTRUM GAMES 
PACK1 

TTrTni"TWI1-TMiMBiriiThnpi nf 
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£4.50 



ABACUS CONTROLLER 

LVvfrlofHwa IU lllll m ■!■ Ijwlh HI 

ttnpputj of ffcpjt wt*fl LOADWC « 

MyWCnjOOTjjTHJi|12«»B0* 

H SFTCTHITM COWT»lOlAEIt 
Suigti. iwtch »>ct»r uf SAVX. 
LOAD t AMT m : j n ttak ui hpUh 
juh] kndipHjrM booai S|i*<ma^ 
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■Bjactun of TAXL. SAVE. CJt *■ 
LOAD moaw. tat m 
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fhwB 9* 



WANTED anginal Machin* code Programs 

Wf- QLiiaiiln' to t-rt-ca >vll otU^rr uflm WrSe ticiw lor fntiwt •Jrlii'h 



tot £4,50 



DOMAIN: CSpectnun) 

ftob-ihblY the iMd tctbdii of 

i you if* tw tOctty la ■-» 



£4.95 



View bvtuir buying - Selected itam* (rati lhs *Jt^t1 «js *va4j*bl* *[ mo** bramch«3<^ W-H SMTTH, 

(heBUTTEK SHOP bONTXJN artdlAY DEE COMMUNICATIONS POftT TA1*DT 

MONEY BACK GUARANTEE CASSETTES DESPATCHED WITHIN « HOURS. 

All price* inclusive of pip Send cheque Or PO to: 





185 St. Helen* Avenue, Swansea, WVGlam Te,;(0792) 50282 



Abacus Programs 
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TEXAS 

Compact Computer is the first of a new wave of micros 
from Texas which have been designed to use a range of 
miniaturised peripherals including a stringy-floppy tape 
drive. Ian Stobie reviews the portable CC-40. 




THE CO+0 is a battery-powered portable 
computer from Texas Instruments. At £J70, il 
is in the same price range as the Dragon and 
the 48K Spectrums and Ortcs — bur that is its 
only similarity. The Compact Computer will 
never know- the satisfaction of crushing a 
human at space invaders; it is a machine with a 
serious purpose. 

Up uniil now Texas has taken care of the 
home market to its own satisfaction with the 
T 1-99/4 A, The Compact Computer 40 is an 
attempt to get into the booming portable 
market, currently dominated by names like 
Kpson, NewBrain, Casio and Sharp. 

The CC-40 weighs a little more than one 
pound and measures Q.25in. wide by S.TSin. 
high by 1m, thick — about the si2c of a big 
paperback. It can run for 200 hours on four 
AA size alkaline batteries and it has a built-in 
31 -character single-line liquid crystal display 
and good-quality calculate r-stvk keys in a 
QWERTY layout. 

Cartridge slot 

Inside, the CC-40 is built around a Texas 
own-brand eight-bit CMOS chip, the 7OC20. 
It comes with 34K of ROM containing a com- 
prehensive Basic, and 6K of RAM extendable 
to 18K internally, A cover at the top edge of 
the machine to the right of the display pulls off 
to reveal a memory cartridge slot, and a 
further 16K of RAM can be fitted here, giving 
an absolute maximum of 34 K RAM. Program 
cartridges also fit into this slot. 

Texas expects great things for the new* 



peripherals designed for rhe CC-40. These 
include a battery-powered four-colour 
printer/plotter of the Sharp type, a fast 
"Wafertape" continuous loop cassette drive 
like Sinclair's Microdrive, and an RS-232 
interface unit for connecting up to big primers 
and, potentially, other computers. 

A Modem and a black and white TV 
interface arc also scheduled for release later in 
the year. The CC-40 system is clearly aimed at 
people using computers for their work; bur 
this could include students of scientific or 
engineering subjects as well as professional 
users, 

The whole machine is wcl) made. For 
instance, along the bottom of the machine runs 
a recessed stand, which can be pulled down to 
tilt the keyboard to a nice angle for typing. 
There will be no need for entrepreneurs to 
offer adaptor feet al £4 a pair. 

The casing itself is made from a silvery-grey 
plastic, except for the numeric keypad, a few- 
of the other keys and the area around the 
screen, which are highlighted in a darker grey. 

At the back of the machine is a slot for the 
optional AC adaptor w*hkh costs £14.95, and 
the Hex-bus connector, into which all the 
peripherals will lit. 

There were no problems with the keyboard. 
The calculator-like keys feel comfortable and 
give tactile feedback. The layout is fairly close 
to the standard QWERTY pattern, bur the 
Enter key, the Texas equivalent of Return, is 



rather annoyingiy positioned where you might 
expect the right-hand shift key to be. 

Given the size of the CC-40 the keys axe 
obviously smaller than on a standard 
ryoewriier, but they are easy to use and larger 
than on the Sharp PC- 1500 for instance, a 
machine with virtually the same price and an 
obvious competitor 

The CC-40 comes with a plastic keyboard 
overlay, which among other things has the 
principal Basic keywords on it. Basic 
keywords can either be typed in full in the 
normal way, or by using the function key then 
hitting the appropriate single key given on the 
overlay, the machine can be made to produce 
them Sinclair-style on the display. This is a 
useful time-saving feature, although the 
overlay itself mighr soon be lost, 

Program scrolling 

The display is a single line of 3 1 characters, 
[but this can be used as a window on to an 
80-character line. The arrow keys above the 
keypad can be used to scroll around 
horizontally within the line, or to step 
vertically within through a program listing. 
With a little practice the small display docs not 
seem such a limitation, although for 
developing long programs the printer at 
£149.95, would be essential. 

On the side of the machine to the left of the 
display is a knurled wheel. Turning this 
adjusts the display angle electronically, so you 
can aim it at yourself to get the best contrast. 

The characters arc formed on a fivc-by-eight 
matrix, and like all t.CD displays are much 
less tiring to watch than a TV screen. The lack 
of colour confirms that this is a working 
machine, rather than an entertainment device. 

On both sides of the actual text line in. the 
display one finds indicators showing battery- 
low warnings, upper-case lock on, Function, 
and which units the trigonometric functions 
arc currently returning value in. 

The machine can be used as a calculator. It 
works exactly the same as Basic in immediate 
mode, but on the CC-40 il is not necessary to 
type Print before a calculation. You just key in 
8*63 and then hit Enter, and it gives you the 
answer. 

The up-arrow key, used with Control held 
down, functions as a playback key. Hitting il 
brings back the last line entered on to the 
display, where it can be edited, and the 
calculations redone. This saves time if you 
have entered a long complex calculation and 
want to try it out with a few different values. 

For anything more complex there is Basic, 
and the CC-40 has a very full Basic, Again, it 
is practically oriented. There are no sound 
commands to support the small internal 
beeper, only rhe feeble Beep, but this is 
sufficient for attracting attention. 

The numeric precision is good — 10 
displayed significant digits — but the machine 
is not very fast. Battery-powered CMOS 
machines are inherently slow. 

If your foreign languages need brushing up 
try, Call Setlang 1 

This puts out all the error messages in 
German — Variable nicht definiert — and that 
kind of thing. Other languages are available on 
ROM cartridges. 

The Basic has all the usual commands of 
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CONCLUSIONS 

■The CC-40 is a well -made, battery- 
powered portable machine intended 
mainly for serious use. tt will be good 
for field-work, travel, and as a 
sophisticated calculator replacement. 

■The machine has no colour capability, 
and compared to a home-based micro 
limited maximum memory and a slow 



processor speea. it ts not a games 

machine. 

The CC-40 is aimed at professional 

and technical users. It has a full and 

powerful Basic, 

Its main rivals will be the Sharp 

PC-150Q, and perhaps even the luxury 

£700 Hewlett-Packard HP-75C. 

For serious users the range of mostly 

battery-powered peripherals will make 

the machine very attractive. The 

CC 40 really comes into Its own as the 

central unit in a system. 



Microsoft -style Basic. It includes If , . . Then 
. . . Else, On . . . Goto/Gosub/Error, Print 
Using to format output conveniently, and 
various file control commands for use with the 
Wafertape, like Open, Print # , Input # , and 
Verify, Three-dimensional arrays are allowed, 
and long variable names. 

Strings can be up to 255 characters long. 
Siring handling works differently to most 
home micros. Instead of Left $, Mid$, Right $ 
the CC-40 has a Scg$ command for extracting 
substrings, and a Pos command to find them. 

Another addition is the way subroutines are 
handled. Gosub is there and can be used in the 



normal way, but there are several more 
powerful commands allowing you to set up 
sub-programs. These are called with a Call 
statement and an opl tonal set of parameters. 

The 34K ROM contains a number of useful 
subprograms. Call Debug gets you into a 
machine-code monitor, with all the usual 
Examine, Move, Copy and start Executing 
commands, plus the ability to set Breakpoints. 

The CC-40 manual which describes ah this 
is extremely good. It is a 30O*page professional 
manual, not just a home micro manual. 

Ready-written software will be available on 
cartridges and Wafertapes. Statistics, Finance, 



Maths and Electronics cartridges should be 
available immediately, with Perspective 
drawing, business graphics and a few others 
hot on their heels according to Texas. These 
all cost £59.95. Two games cartridges cost 
nearly £40, and the Assembler nearly £125, so 
software is not cheap. 

The Wafertapes will be cheaper, just under 
£20. Again the announced titles look fairly 
professional — things like Elementary 
Dynamics, Pipe Design, Profitability 
Analysis. Texas hope to find third-party 
software suppliers to contribute additional 
titles. H 
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Beneath the STREETS of Cambridge he 
waits for (he cat). A spear hangs from the 
ceiling, a sword from the wall. Any moment 
the red phone could ring and send Captain 
Spectre's Flying Squad and their electronic 
ghost trap out on the trail of another ghoul. 

The scene sounds straight out of The 
Avengers but Captain Spectre's quarry is more 
elusive than any that Emma Feci or John Steed 
tracked down. His mission is to capture for the 
first time on Film denizens of another world — 
spirits, poltergeists, ghosts. His only weapon 
is a 1GK Spectrum linked to an array of 
sensors, light %, recorders and cameras. 

Captain Spectre — or Tony Cornell as he 
would rather be known — is fully aware of the 
problems of capturing spirits on celluloid. As 
Treasurer of the Society for Psychical 
Research he has been alile to leaf through the 
thousands of supposed ghost photographs sent 
to the SPR since it was set up a century ago 10 
investigate paranormal phenomena. He 
believes that there is "not one photograph in 
the archives that we would today accept as 
genuine." 

Traditional methods of investigating 
haunted houses or poltergeists, are unlikely to 
produce scientifically acceptable results. An 
observer who has been left for the night in 
some gothic manor is quite likely to be seeing 
things by the early hours of the morning 
whether they are (here or not and if anything 
should happen the observers may not be able 
to turn on recorders or take a photograph in 
time. 

An automatic observation station with 
cameras and recorders that can he instantly 
triggered by movement temperature changes 
or sound and can be left to monitor a site for 
days at a time is far more likely to produce 
useful results. It is also less likely to be taken 
in by the many deliberate frauds and practical 
jokes which have often taken in investigators 
of the paranormal Sherlock Holmes's creator 
Sir Arthur Conan Doyle who joined the SPR 
after pushing his all-seeing detective off the 
Reichenbach Falls remained convinced to the 
end of his life by a film purporting to show 
fairies dancing at the bottom of his garden. 
Last month — 60 years later — one of the 
fairies, Mrs Elsie Hill, finally admitted (hat it 
had all been a hoax. 

Alan Cornell' 5 fust investigation of a 
poltergeist convinced him of the dangers of 
taking things at their face values. He had gone 
to an eric-looking Victorian house in North 
London where a mysterious crashing and 
banging noise in cmp(y rooms had convinced a 
family (hat (he house was haunted. The father, 
mother and three children had all moved our 
leaving only Grandad who refused to be scared 
off. On the evening that Cornell called in the 
old man was sitting in a corner by the 
fireplace. Cornell sat down and shortly 
afterwards he heard "thumps and bumps and 
crashes and bangs upstairs", A check of the 
upstairs room yielded no clues — there was 
nobody else in the house apart from the old 
man downstairs in his armchair. When the 
noise started again Cornell noticed out of the 
comer of his eye that Grandad was moving his 
shoulder. 

"He had connected up two wooden balls 
and a heavy piece of lead under the 



Ghoulies and ghosties and long- 
leggety beasties and things that go 
bump in the night — smile please for 
the cameras of Captain Spectre and 
his Spectrum-powered Spook hunt. 
Meirion Jones joins the chase. 






/ 



Tony Cornel/ stands in his Cambridge basement 
surrounded by mementoes of previous ghost 
hunts. The strips of enlarged cine film behind him 
helped to expose Or Richards and his allegedly 
haunted fish tank. Cornell's new Spectrum-based 
box of tricks should make it easier to expose fraud 
but also to obtain genuine evidence of paranorm&t 
events if they do occur 



floorboards upstairs to the old Victorian bell 
pull which had been used to call the servants". 
I asked him wfey be had pretended thai the 
house was haunted. He said he had lived in the 
house for years and now he was old his family 
were planning to send him to an old people's 
home. It wag a question of either (hey went or 
he went." 

That was 25 years ago and Cornell has 
exposed many other frauds since — and not 
only in Britain. One of the strangest cases was 
a Dr Richards in America who claimed that 
inanimate objects in his fish tank were moving 
of their own volition and that he had film to 
prove it. At first glance his film was 
impressive but Cornell was able to duplicate 
the effect using standard animation techniques 
— shooting the film frame by frame and then 
moving the objects very slightly in between 
shots. 

Dr Richards then claimed that if a question 
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in a sdf-addresjed envelope was placed in the 
Tank the spirits would answer it and return it 
through the U.S. mail. Using rubber gloves 
Cornell carefully prepared his question sheet 
and sent it to Dr Richards. Sure enough the 
answer came back through the post hut when 
fingerprint powder was dusted over the sheet 
it revealed that Dr Richards' spirits had 
human finger and palm prims. 

Although Cornell soon realised that 
automatic continuous surveillance equipment 
would make psychic research much easier, 
until recently the cost of such a system would 
have been prohibitive. Cheap home computers 
changed all that. The box of tricks at the heart 
of Cornell's monitoring system contains a 16K 
Spectrum, a Sinclair printer, a DCP Interspec, 
and a series of relays- An array of sensors can 
be connected up to the box These include two 
infra-Ted beams and a doppler-shift ultrasonic 
alarm to detect movement, circuit breakers to 



detect small movements, and sensors which 
can be triggered by noise or sudden changes in 
temperature. 

The Spectrum is programmed to monitor all 
these inputs "and to respond. If a sensor is 
triggered the Speeimm turns on lights and 
runs a cine camera for 20 seconds. It also turns 
on a tape recorder for one minute and takes six 
still photographs with a motor-driven camera. 
The program also helps set up the equipment 
by checking through stage by stage with the 
operator that everything has been correctly 
connected. The Spectrum prints out a record 
of what responses were triggered and when. 
Once it has been set up the equipment can 
function for several days without attention. 

The ftrst test for the new box of tricks came 

this Christmas. A 200 year-old chest of 

drawers in an antiques warehouse had been at 

the centre of some strange happenings. For 

(continued on pege 53) 
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4SK SPECTRUM 



Ship of the Line 



48K SPECTRUM 

Super 



An exciting espton age adventure 
in which you follow the villain's trail 
through Complex puzzles, coded messages 
and 3-D mates With different solution* every 
game Super Spy wrU fceep you entertained for 
weeks! Full 'save' routine £6.50 



48K SPECTRUM 

Everest Ascent 

Stake your claim to the Top of the World m this gripping vertical adventure 
pn which you aim to conguer the 29, 1 41 " summit of the world "s highest 
peak. 

Struggle from base camp to base camp m defiance of all the obstacles 
which man and nature can throw atybui Survive intense cold as you 
watch out for avalanches, tn in ice and, of course, abominable snowmenl 
Cope with wayward Sherpas and aoss bottomless crevasses but 
remember to watch your oxygen supplylAgame Of skill, cunning, bravery 
and danng fortnose with a head for heights £6.50. 



4BK SPECTRUM 

Transyfvanian Tower 

A spine-chilling adventure with spectacular 3-D graphics, 
Can you rid [he world of Count Dracula before he 
introduces you to the dark world of The living dead? Honor 
film addicts will know most of the moves, but we've also 
added a few of Cur own I Can you discover the mystery of 
the turret and escape with its treasures? 
Enter via the dungeons and wort; your way up ro the ter- 
rifying topi Find objects to help you whilst exploring the 
500 rc*wis - af 1 1 n excitrrig 3- D detail - but watch c^t for i he 
bats 

Give your Spectrum a bite of the acnon nowi 
Includes full save routine for use during the daylight 
hours I £6.50 



48K version features the chance to send out boarding parries, to build up 
prize money, ro rake i ntel I igence tests and to bribe your way up the 
admiralty ladder! Th is. greaify extended version of Ship of the Dne really 
makes the most ofyourextra memory E6.50 



16KZX81 

Bargain Bytes Cassette One 

Deep Sea Adventure * Bank Account * underground Adventure ■ 
Depchcharge * Hangman * Loan Calculator ■ Codebreafcer * foreign. 
Currency Calculator A genuine da/gain) 

Eight interesting programs tar jwst £5.00 
T6KZX8I 

Bargain Bytes Cassette Two 

Stock Market Game * Seafaring Adventure ■ Jacxpot * OXO * Financial 
Model * Ski Hun " Genera! Knowledge Quiz " Copycat 

Too many programs to desnbe for only £5.00 
Ideal as a ZX&f Starter Packi 

48K SPECTRUM 

MuJts Function Cash Controller 

If you want to make your machine work for you, this is an ideal 

program , , , 

Cash Controller has tout basic functions; it keeps your Bank Account in 

order, it looks after your Home Budgeting, Ft calculates loan interest 

and repayments, and finally it checks your mortgage for you. In 

addition, it only lets you into the program by means of your own secret 

password which you personally choose Once you've allocated 

budget headings, any transactions you put through the Bank 

Account will automatically be taken Into account on your 

budgets, 

Using a Sinclair printer, hard copy statements can be 

produced running from any date to any date; much 

more versatile than your regular bank statement! This 

program has been carefully crash-proofed to 

prevent a minor error from scrambling the existing 

data, and comes with clear cm-screen 

instructions plus full printed notes 10 help you 

on your way. Finally, it holds up to 200 banfc 

transactions and fills up most of the 

memory of your +&fC Spectrum. £10.00 



Despatch within 48 Hours 

Guaranteed. 

All tapes despatched by 

First Cfa^s Post, 





Now available from selected branches of 

W.H. Smiths Son Ltd. 



]6K SPECTRUM 

Ship of the Line 

An Adventurous Management Game 

Command a 1 7th Century sailing ship . . . win victories for Britain 
juggle your supplies, manpowerand ammunition . . 
fearlessly battle your way up the ranks .and finally achieve 
promotion to First Sea Lord, out beware . . . ft wont be easyi 
Encounter and engage enemy fleets , survive sunstroke, 
fever and famine . endure fire, fog and thirst . . , then . 
when you think you ve done well. . . rush back to Port 
for promotion! With full colour, ship graphics and 
sound £4.95 



For credit card orders 
please ring 0628 21107 
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Psychtc researcher Tony 

Corneft and hts box of tricks 

together with the stiff camera, 

cine camera, and infra-red and 

ultrasonic detectors which 

plug in. 



(continued from page 57) 
weeks every morning when rhe staff came in 
the drawers would be hanging out at strange 
angles even i hough ihey had been, pushed in 
when she staff had locked up the nighr before- 
Eventually Tony Cornell was called in. He 
and the Cambridge Vnivcrsity Society for 
Psychical Research, Cl.'Sl*R, staked out the 
storeroom the chest was in with their box of 
tricks. The response was triggered eight times 
but the drawers had not moved and there was 
nothing unusual on the film. The equipment 
may have been triggered by a spike in thtr 
mains current so a mains smoother has sub- 
sequent ly been fitted. Since then there have 
been no further strange happenings with the 
chest which now sits uncomforiably in Tony 
Cornell's basement with two tribal sculptures 
eyeing it suspiciously from across the room. 

Cornell is cynical about haunted houses — 
he believes thai ghosts may be in the eyes of 
the beholders once they have been to id thai i 
particular place has a spooky reputation. Once 
he and several members of the SPR were 
invited to the Ferryboat Inn in Huntingdon to 
witness an apparition by the White Lady who 
was supposed to appear every March 17. "The 
landlord gave us dinner, there were hundreds 
uf sightseers, Americans everything. No-one 
had ever seen the White Lady — it was 
terrible. Some months later I saw it in a 
Sunday magazine described as 'The fifth most 
haunted house in Britain"." 

Because of his own experience he is less 



cynical about poltergeists. At Hanneth Hall in 
Wisbech, Cambridgeshire, he was among a 
(cam of investigators who tore the place apart 
looking for any normal explanation of the 
bumps and thumps and objects Hying around 
which they experienced there. 

At one time it was thought that such effects 
might be caused by vibration perhaps from 
underground streams or seismic activity. 
Cornell's own experiments convinced him i hat 
was not the case, He obtained permission to 
subject four cottages which were scheduled for 
demolition to intense vibration. Although the 
tes-s were continued to the point when the 
cottages were about to collapse they were 
unable to duplicate the effect* attributed to 
poltergeists. 

Spectrum telepathy 

Richard Looscmoonc, who built Cornell's 
box of tricks for just over £200 — the cameras 
and sensors are borrowed as and when 
necessary — is hoping to use a 48K Spectrum 
tor more psychic research. He is conducting 
research into Artificial Intelligence — in 
particular cognitive psychology.. But his own 
interest is telepathy- He believes that "there is 
no question about the proof of telepathy — it is 
just a question of what the mechanism is." 

In Loosemoore's experiments two 
volunteers sit in separate rooms and one 
attempts to transmit his or her emotional state 
— agitation, relaxation or anxiety — to the 
Other by telepathy. Using the same principle 



as a lie detector the observers measure the 
Galvanic Skin Response _ changes in skin 
conductivity — of both volunteers. If they 
really are able to transmit emotions by 
telepathy then the observers should be able to 
deieci simultaneous changes in the GSRs of 
both volunteers. 

In the past Loosemoorc has had to borrow 
expensive purpose-built machines when he 
can to process and evaluate the data. The 
CUSPR has now given him £300 which he 
hopes will allow him to build a new system 
around a 48K. Spectrum which will make it 
possible to carry out far more tests. 

Tony Cornell has found the recent publicity 
for his investigations of the paranormal to he a 
mixed blessing. He never knows who is going 
to be on the other end of the line when the red 
phone goes. "1 could be called out by two 
raving nutters — there is a lot of cranky stuff 
in this field". The shelves of Cornell's base- 
ment contain everything from Nostradamms 
prophesies of doom and destruction to Eric 
von IXiniken's tales of prehistoric spacemen, 

Cornell suspects that "some as yet little 
known human faculty" may he responsible for 
psychic phenomena. His failure to catch a 
spirit red-handed opening the 200-year-old 
chest of drawers has not led him to believe ihat 
the spirits have something against being 
photographed. "After all" he says sounding 
more like a social worker than a psychic- 
researcher "they are only doing it to draw 
attention to themselves." 



YQUH COMPUTER. MAY 1963 53 



ASSEMBLERS AMD monitors are designed to 
make the process of machine-code program- 
□ring as simple as possible, The input 10 an 
assembler — ihe source code ot program — 
consists of Lines of assembly-language in- 
structions, with optional labels, comments, 
assembler directives and assembler com- 
mands. Labels identify a particular point in 
the program, Comments enable you to 
document your program. 
Assembler directives arc pscudo- instructions 

— not 2-80 mnemonics — which cither 
provide parameters for operation of the 
assembler, or instruct the assembler to stare 
values directly in memory.. Commonly pro- 
vided directives include Org — short for origin 

— which supplies ihe stanmg address of the 
machine code to the assembler and l-'qu which 
assigns a value to a label. DefB, DefW and 
DefM insert a byte, word or string 
respectively at the current address. 

Unlike assembler directives, commands 
have no effect on the object code produced by 
the assembler but instruct the assembler to 
perform certain operations, such as to produce 
a heading in the listing, or change the address 
in ihe listing from hexadecimal to decimal. 

the output from the assembler is the 
hexadecimal machine code — object code — 
which is loaded directly into memory, and 
optionally a listing which has the addresses 
and op-codes added to the source fde. 

The assemblers reviewed used one of two 
methods to cnlcr the source code. Either the 
source code is entered in Rem statements in 
Basic, or an integral editor is supplied as part 
of the assembler package. Normally these 
editors use line numbers, just as in Basic, but 
with an auto-line number, renumber and 
block-delete facility. Since most of the time 
Spent sitting at the keyboard is actually spent 
using the editor, either just entering source 
code, or else modifying it in the debugging 
phase, it is most important to have an editor 
which is quick and easy to work. 

Finally having entered and assembled a 
source file, it must be run and debugged. A 
monitor is required for this. Some assemblers 



List of suppliers 


Price 


ACS Software. 7, LkJqett Crescent, 
Leeds LS8 THN. 
Ultraviolet assembler 
infrared disassembler 


£7.50 
£6.75 


Artie Computing, 396, James Reckrtt 
Avenue, Hull, North Humbarside. 
48K Spectrum Assembler 
Spec Buo monitor 


£9,95 
£6.95 


Bug- Byte. 100 Th> Albany, Old Kail 
Street. Liverpool L3 3AB. 
Aspect assemble* 


£9 


CP Software, 17 Of chard Lan&, 
Prestwood, Buckinghamshire HP16 

OIMN 

Spectrum assemble* 




£4.96 


Crystal Computing, 2 Asbtori Way, 

East Harrington, Sunderland SR3 

3RX. 

Zeus assembler 

Monitor and dissembler 




C8.95 
£0.96 


Hisoft, 6Q Hallam Moor, Liden. 
Swindon SN3 61S- 
OevPac 


£12 


Picturesque, 6 Corkscrew Hill. West 
Wickrvam, Kent BR4 9BB, 
Spectrum editor-assemble* 
Spectrum monitor 


LS.50 
£7.50 



do contain a simple set of monitor commands 
but, in general, a more comprehensive 
monitor is required. In particular, commands 
are required which allow registers and 
memory to be inspected and modified, and to 
run the program from a given address with 
break points set to terminate the run at a given 
address or addresses. Other necessary facilities 
ate the ability to relocate, the assembled object 
code — it may actually need to be run in the 
area occupied by the assembler for instance — 
and a disassembler would be required if the 
assembler does not produce a listing of the 
assembled program. 

In ACS Software's Ultraviolet Assembler, 
the Basic editor is used to enter soutcc code 
into Rem statements, A dummy Rem state- 
ment, long enough to hold the assembled 
code, must be created as the first line of the 
program. The source code is then assembler 
by the Ultraviolet assembler and a listing is 

sent to the Screen, with different classes of op- 
code being printed using different papci 
colours. The listing can optionally be sent to 

the ZX Printer. All numbers must be entered 
in decimal, and multiple statements can be 
entered in one Rem line. The Infrared 
disassembler is also available from ACS and 
produces a similar colourful output to the 
Ultraviolet assembler. 

The Ultraviolet Assembler — from Anic 
Computing contains a built-in monitor and 
only runs on the 4SK Spectrum. The source 
code is automatically stored in a Kern 
statement at line 2, and the object code is put 
into a Rem statement in line I. The editor is 
bitty comprehensive. It docs not use line 
numbers, like all the other products reviewed 
here, but has a screen editor mode in which 
the cursor can be moved up and down to point 
at lines. Lines can be inserted or deleted at the 
cursor position, A line-editor mode is also 
available allowing text to be modified. 

The assembly is initiated from the built-in 
monitor, which also allows the assembled 
program to be run. Most of the normal 
monitor functions are included, allowing 
memory and registers to be inspected and 
modified and blocks of memory to be moved, 
but it does not have a breakpoint facility which 
is essential for debugging. Also it has no dis- 
assembler, which b vital since the assembler 
does not produce a listing of the assembled 
code. 

One very useful feature of this product is a 
memory status report at the bottom of the 
screen showing how much memory is 
occupied by the source, object, labels and 
Basic program and how much is still free. The 
documentation is good, providing clear 
instructions and hints and examples to the 

USCI- 

The Aspect 4.2 Editor- Assembler by Bug- 
Byte proved to be a very disappointing 
program. The editor is most unfriendly. It has 
an invisible cursor, which makes entering and 
modifying the source code very difficult 
indeed. Text cannot be inserted or deleted 
without first deleting all characters from the 
end of the line back to the required point. The 
labels can be of any length but they arc cut to 
five characters length in ihe listing. Tin- 
symbol table space is fixed at approximately 
450 bytes, which may be very limiting in some 



SPECT 

To turn those dreams of 
machine-code programs into 
living facts, take Phil Holliday's 
advice on assemblers and monin 




applications. There is 

no way of output! ing 

the listing or symbol 

table to the printer, which makes 

debugging very difficult. The documentation 

is barely adequate. 

The assembler from CP Software is very 
limited. Ii is written in Basic and assembles 
the code at a painfully slow rate. The source 
code is entered into Rem statements. Labels 
are limited to three characters in length, and 
the only assembler directive provided is DefB, 

The Zeus assembler from Crystal 
Computing is a well thought-out program. It 
has a true screen editor. Text may be 
displayed and modified by moving the cursor 
to the appropriate place in a line on the screen. 
It also has a good auto-line number, renumber 
and block-delete facility. This editor was easy 
and pleasant to use. The assembler does not 
produce a listing, but the source code and 
symbol table can be sent to the printer or 
screen, A built-in monitor allows the 
assembled object code to be run, and has other 
useful features. 

However, a separate and more comprehen- 
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sive monitor is available from Crystal 
Computing which allows breakpoints to be set 
and the program to be run and disassembled. 
The documentation supplied is very good. 
The manual starts with an example of a 
machine-code program and the user is taken 
step by 5 sep through the process of editing and 
assembling it. 

The most comprehensive product reviewed 
was DevPac by Hisoft, The assembler-editor 

— Gens — acid monitor — Mom — arc two 
separate programs but are sold as one product 

— DcvPac. The editor is an extremely 
comprehensive line editor, ll lakes a little time 
to learn to drive it but it is well worth the 
effort. It includes auto-line number, renumber 
and block delete. 

The line-editing commands available are too 
numerous to list here. Some examples are 
commands to delete or insert characters, delete 
ail characters from the cursor to the end of the 
line, reload the edit butTer from the text and 

main' others. 

The assembler is very last and the only one 
reviewed with the powerful conditional 
assembly feature If-Then-Elsc. It also allows 
expressions of decimal, hex, binary, character 
constants, and labels with operators of 
addition, subtraction, integer multiplication 
and division, logical And, Or and Xor, and 
mod operators- There arc many assembler 
commands available which can be inserted 
into the source code. It is possible to enable 
and disable the listing and printer, and to list 
the location counter in hexadecimal or decimal 
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Company 


ACS 


Artie 


Bug- Byte 


i CP 


Crystal 


Hisoft 


Pictures- 
que 


Product name 


Ultra 


Assem- 


Aspect 


Assem- 


Zeus 


Gens 


Assem- 




violet 


bler 




ble 






bler 


16K 


Ves 


No 


Yes 


Yes 


No 


Yes 


Yes 


48K 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Label size 


Any 


Any 


Any 


3 


14 


G 


5 


Hex 


No 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Decimal 


Yes 


Yes 


Yes 


No 


Yes 


Yes 


Yes 


ORG 


Yes 


Yes 


Yes 


NO 


Yes 


Ves 


Yes 


EGU 


Yes 


Yes 


Yes 


No 


Yes 


Yes 


Yes 


DEFB 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


DEFW 


Yes 


Yes 


Yes 


No 


Yes 


Yes 


Yes 


DEFM 


Yes 


Ves 


Use DB 


No 


Yes 


Yea 


Yes 


DEFS 


No 


No 


Yes 


No 


No 


Yes 


Yes 


ENT 


No 


No 


No 


No 


Yes 


Yes 


No 


Cond assembly 


No 


No 


No 


No 


No ■ 


Yes 


No 


Opt assembly 


No 


No 


No 


No 


No 


Yes 


No 


Save to tape 


Basic 


Basic 


Basic 


Basic 


Basic 


Yes 


Yes 


Error reports 


5 


6 


4 


5 


ID 


17 


8 


Output to printer 


Yes 


Yes 


No 


Yes 


Yes 


Yes 


Yes 


Listing 


Yes 


No 


Yes 




No 


Ves 


Yes 


Editor 


Basic 


^cr 0"L?1~I 


Line 


Basic 


Screen 


Line 


Line 


Documentation 


Sparse 


Good 


Poor 


Poor 


Good 


Excellent 


Excellent 


Monitor included 


No 


Yes 


No 


No 


Yes 


No 


No 


Monitor separate 


No 


No 


No 


No 


Yes 


Ves 


Yes 



with [he appropriate command;.. Opiioils can 
also be selected at assembly time, enabling the 
object code and listing to be turned off, and to 
direct the listing to the printer . 

The Mons monitor provides all the usual 
commands one would expect. Registers and 
memory can be inspected and modified, and 
memory can be moved. It also contains a 
disassembler which inserts labels into the 
disassembled listing. The object code can be 
executed, and break-points set, but what sets 
this monitor apart from all the rest is that it 
can be single-stepped through the program, 
with a disassembly of the instruction executed 
displayed. Commands are available which 
allow single stepping to continue after a jump 
or call. This, like the assembler, is a most 
comprehensive tool. The DcvPac will appeal 
to the true machine-code freak who wants to 
write a lot of software. The documentation is 
first class., 

The first thing thai you notice about this 
neat product, the Editor Assembler by 
Picturesque, is lhai instead of the normal S2 
columns on the screen it gives you 40 This is 
a very real advantage for listing the assembled 
source program. The whole package is very 
friendly and easy to use. The line editor is 
quick and simple to use. 

The line is automatically set up with tabs at 
the required places. This is the fastest editor to 
use of all those reviewed. The only criticism is 
that characters cannot be inserted within a line 
without first deleting characters from the end 
of the line back to the required point. 

The assembler is fast and the listing 
produced is very easy to read because of the 
40-columrt line. The listing can be turned off 
or sent to the prune: ;it assembly time. An 
extremely useful function, especially for those 
with 16K machines, is that once a module of 
source code has been assembled it can be 
cleared from the text buffer whilst retaining 
the symbol table. Thus a large program can be 
split into smaller modules and still be 
assembled, even with label references which 
cross module boundaries. To help this there is 
an assembler directive, DclL, available which 
allows a label value to be redefined within a 
program. Source and object code can be saved 
to tape from within the assembler. 

A monitor program, which has all the 
normal monitor commands and includes a 
disassembler, is also available and document- 
al ion for both products is very good. 

The Picturesque and Crystal Computing 
products can be highly recommended for 
those who are just about to start programming 
in machine code, whilst for those who are 
already familiar with the techniques then the 
DevPac is most highly recommended. 
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DOWNSWAY 



NEW MEMORIES 
FOR THE ZX81 




EXTRA MEMORY FOR YOUR 

ZX8f SPECTRUM, and now. . VfC20! 

16K CARTRIDGE FOR VIC 20 

Completely new 16K RAM Cartridge, featuring the same Nigh 

standards of technology and styling as other Down sway products. 

Gives the VIC 20 a Full 20K of RAM. and plugs directly into the rear 

expansion port. Fully compatible with appropriate accessories, 

the cartridge is cased in matching ABS plastic, and measures only 

140 x 65 * 1 7mm (when fitted, only 20mm protrudes from the 

computer). 

Price £47.95 plus p & p. 

Naturally Dywnswny add-on memories are fully tested and 

guaranteed, but should you be dissatisfied for any reason, just 

return the memory within 1 4 days for a full refund (and your old 

16K RAM pack, where appropriate). 

Please a/low up to 28 days for delivery. 



All new, completely restyled ultra-slim memories measuring only 
82 x 58 x 22mm. Fully cased in inject ion- moulded black AGS 
plastic which matches the finish of the ZX81, both memories 
incorporates a very tight-fitting, gold-plated edge connector. The 
64K memory needs no extra power supply, and is switchable to 
enable other accessories to be used. 
16K RAM Pack . . . £59 95 
64K Memory . . . £24.95 
plus p & p 



32K RAM FOR SPECTRUM 

A full 4BK of memory for the 16K Spectrum — simpty D.I.Y, 

installation by just undoing 5 screws and plugging ml 

For Issue One machines (with light grey (teys| — a HAM board of 

advanced design, using "state-of-the-art" technology — only 

£42,50 plus, p & p. 

For Issue Two machines (with dark grey keysj — a simple plug-m 

kit of I.C.s which fit straight in to the sockets already provided — 

only £32.50 plus p & p. 

Both come wilh fully detailed, illustrated instructions. 



TO: DOWNSWAY ELECTRONICS (UK) LTD. 

DEPT. M 

DEPOT ROAD 

EPSOM, SURREY KT17 0RJ 
Please «rtd me: 



Qiy. 


Kam 


Price 


Total 




16KRAMforZX81 


£24.93 






64K Memory for ZX81 


t59 95 






32K RAM B«:ir<J llssu" 1 Spectrum! 


£42.50 






32K RAM K.t Mhuu 2 Spectrum] 


£32 50 






16K RAM for VIC 20 


£47.95 






Post and Packing 




£7.00 




Toidi 




£ 



My cheque/P.O./ Money Order is enclosed 
Please debit my Bafcleycard No r . „„»,.„„„.„ 

Name: 

Address: , 




BRINGS YOU 

THE PICK OF THE 

GAMES! 

GAMES- GAMES- GAMES? More and more computer games hit 
the market every month, BUT THEY CAN' TALI BE GOOD. So- let 
LEISURE MAIL short list the VERYSEST for you. Send 50p NOW for 
our big 'BEST OF THE BUNCH catalogue. We select TOP 
QUAJJTY SOFTWARE FOR YOUR ZX81 - SPECTRUM - BBC 
MICRO - GENIE 2 - VIC 20 - DRAGON 32 - ATARI etc. 

SPECIAL THIS MONTH 

New Generation ESCAPE for I6K Spectrum - voted by Sinclair 
User as best and most original game yet seen for Spectrum' Only 
£4.95 post paid. Simply amazing graphics, AJso tobulom new 
release- 3D TUNNEL- l6Kand48KversionsforSpearumonorie 
tape -£5,95, 

To:- LEISUREMAILfYC 69, Long Lane, London EC1A9EJ. 

^b ^h ^h ^» ^h ^hb t^mt ua ^^ ^_ ^^ ^^m ^m hbi ^^h 

Please rush me your BUMPER CATALOGUE of TOP FLIGHT 
I GAMES. I enclose 50p | refundable first order J. 

| J enclose E for ... , ESCAPE and/or 3D TUNNEL, plus 

[ free catalogue, OR debit my ACCESS/DrNERS/AJvlEX 

| account number , . . , , 

I Name:- I 

Address:-, , 



I 



ZX 




Serious Application Software for your 
16K ZX 81/ SPECTRUM 16K or 48K 

(Pleas* specify I 

MATHS 

For children 5- 1 2 yean of *g* + --*<', all with exceptional HELP lacriity f "full 
step &y- step oiplanatbcmsl and optional unity of units, then tens £8.00 

SALES LEDGER 

Ideal small business system, 
accoL»>Es flO 00 



day-books, statements etc for up to 200 



PURCHASE LEDGER 

Daybooks, remittfincfl advir» etc for up to 200 accounts £10.00 

INDEX/ RETRIEVAL SYSTEM 

Four (*v*K of data, usual fatal mc-s ine search on keyword or part of word 

tsffi 

BRIDGE 

Full sconng system displays and punts full scoreboard, tools lof 5 lubbers 

and all hands played £6.50 

MORTGAGE 

How long will any mortgage be if the rate increases? What should I pay «< the 
interest iais changes? Mortgage ictls you Sand nwei £4.60 

RETAIL ACCOUNTING 

Excellent retailing system, takings: product safes analyses etc. £10.00 

SHARE PORTFOLIO 

Analyse and trace investments listings by transaction, current holdings, P&L 
analysis ett £10.00 

INCOME TAX 

Tax cotfe calculation, PAY Pi checking and net pay caieuiaiion for future 
months , £10.00 

*7 V Q A O 4Z ' < * 5 NeW Bfoad St - Lond O n EC2M 1QY 
tA vr^iv I S, A, E. for more details! 

(Dept !YO 
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midland 
omputer 




Personal computers 
Home computing 
Smalt business systems 



BINGLEYHALL, 
BIRMINGHAM 
28-30APRII 

MTrOJ Saturday J0am~5pm 



Presented by COMPUTER CompiitSg 

This event is the first of its kind in the Midlands, and gives you 

the opportunity to see and compare the enormous range of 

personal and home computers, small Dusiness systems, 

microcomputers, software packages, cassettes and scores of the 

very latest computer games- try them for yourself- decide how 

much, or how tittle it takes to Duild up your own personal 

computer system. 

HOW TO GET THERE 

BY RAIL Concessionary rati fares aft available drfett to New Street Station. 
Further details are available from, British Rail Travel Centre, New Street station, 
Birmi ngham 82 2QA Tel: 02 f 64 3 21 1 1 . 

BY B US every few minutes from New Street, Corporation Street, Colmore Row 
and Bull Ring. 

BY CAR fimgley Hail b situated close to the city centre and is within easy access 
to tne M I . M5 and M6. Bingley Hall will be road signed oy the A A 
Admission prrces - Adults £200 Children under 16 and OAR'S £1,00, Party Booking 
For groups of over 20 people - adults £1,50 children ?5p, (plus a free ticket per 20 sokJ 
for the organiser or teacher). 



child tickets Enclosed remittance £ 



PJease send adult 

NAME 

ADDRESS 



TELEPHONE NO 



Send to Midi jf id 
Computer Fait Ticket 
Office. J. PC Exhibition}, 
Surrey House, 
Throwley Way, 
Sutton. Surrey 
Teh 01-643 8040 
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20 R1Elt*»* ••BATTLE TANKS*** • • • • 

30 REH"M#»»»»«BY •■**>*•••**< ■ 

40 REM*"* «V» COCKE TT FSCl. --..». 

SO REH****i»*""**»»***»*»«»*** 

60 PCL.SiCL90jDINAf7,4J 

70 0ATA32, 165, I 73, 134, 160 1 33, 173, I AH, 171, 153,1,160, 172, 174, 147, -31, ISO, 174, 163, I 

67, -32,149,140,1 70,171,-35, 173, 153,171, 16) ,-1,147, 156, 160, (63, II ,144, 174, 1», )67 

80 FrjRT-0TO7iFORTl*0Tn4,fiEA15A<T,T|! jNEXTiNEKT 

90 gcsubmo 

lOO GOSUB3/0 

110 L-*H4EliR-!iH4F7il"f-32iN2-32iY-l 

120 Rl-l45;Fr2-l?3:R3-lS4iR4-l60»l 1-Rl , Li'-PV: L 3-RJiL4-R4 

130 FKINfelJ,HLl iPftINTe60,HRf 

140 IFHL-IO QHHR-1Q THENltiBO 

ISO LR- JOY5TK (p> i Lll-jarS TK f 1 1 » RK -JQVST k C2I 3 Rrt- JOYSTK C 3 ) 

160 PLfiy"W3T25503CFC 

I7Q IFLM<5 THFNXl-l.iG-lZBtlCL-lTSOBUBbOO 

ISO TFWK5 THEN X I «RiC-1 2B: Xfi"t jGOSUBfcOt" 

190 JFP£EK(L-Nt >239 QRPEEK (L-l-HI >239 ORPEE*: tL-3l-(2*HJ ) >239 QRPEEK<L-32-(2»H) > > 

239 THEN210 

200 IFXL-1 THEML='<L-M>-<<L<Ii«400t»512> + (fL>fcM615)»3iS)j60TQ220 

21V lf-B-6 THENX-L:HL HL- i J IJUtJ'JB 1UJU: L • 1 ..'tt: X I *K: liU&UtHiOO: GGSUB I l4t>! GQT093O 

220 GPSLIB350 

230 1FPEEKL(R-H2> >239 OR* "EEK < R- 1 -H3 > '.' 239 ORPEEK tf*-31-<2*M2M *239 ORPEEK (R-32- <2»H 

2Jr>239 - THEHf230" 

240 irxn-l THENR-<RH2> -* CR<liH+0OJ »Sl2l * C <R>fcH61S) *Sl2l I&DTD260 

250 IFG*3 TlirNX-ifV:MR-HR I : mri'lM •: i30i r- 1 ?TT: X 1 -L : GOSUB&OOi GOSUbl IflOi (JUl LTf3t> 

740 0DSUB36O 

270 P-PEeK<mFFOO)5lFP-123 QRP-233 THEN*- * R- < 2 »H2 J > c R5- K : F-M2 1 BQSUB4 ZO 

2SO IFP-124 ORP-254 THEN*- tL-(2*Wl J iL5-K iF-Mi G05US42O 

290 IFY-O THENUO 

soo ni-nuin-1 orw- 32 thenhi— hi 

310 IT3»f12lIFMS-l BPH2- 32 THEMIS— H3 

320 [FLR<5 DRLR>39 THEN Afi- (Afi* I 1 »BGN ( 32 -Lft > M * I ( Afi-O AHDLRj-59) »-8> » < (AR-7 PMfH.* 

<S> *B) tM-fi(AR.O) iLl-Atflft,l J iU3"A IAFt,2) iL 3-A<AP.3> iL 4-fl<AR.4l : COSUB330 

330 IFRRO OR RR>39 THEM 8R"<BR+H »B3N ( 32-RR ) ) 1 + < tRR-O ANDRR.>r,?J *-R) • MTlR- 7 ANDR 

R<S)*a»:R2<.A{&R,OMR]*A<BR,l)lR2*ACBft,2)lR3-A(BR,3) I R4-A < BR . 4 ! I GOSUB36Q 

333 KL-OiXP-O 

340 G0TQ13O 

330 HUt-tL.LliPfJKEL-M .L21POKEL-31 ,L3i POKEL-32 T L4 iRETURW 

340 PDKER,R I iPnK£R+l.fl2iPOKER-31,R3iRr*rER-32,R4: RETURN 

370 FORr-OTn4 1 PHKE H.H44D t T ,2S5i fM> EtHSAD^T , 2BSi ME XT 

3SO FDRT-0TU19Z STEP32S PDKEIH4B4 + T ,23Si P0KE*H4*H + T , 2S3l NEXT 

T90 FrjRT«0T064 STEP3ZiFOKEfcH4CA*T , 2BHt POKfc«iH4IIS* T ,2SSt NEX T 

400 POKE*H4*r>, Z35, P0Ke4H4 7 J , 235[F0K£hl-l4H3 , Z3£i RUK^&H44C , 2S3i P0KEfcH4EF ,2SSi POKEfaH 

543,235:POKE6H33C,Z35sPOKetH3B»,23SiPr)KEtH59i,355 

410 RETURN 

*20 FDRT2"irQ12sr*«STR*(l3-T2liPLA¥- , V20fl3-iPLAY+Y» 

430 [FPteKfXl >14B AND PEEK C X K 1 7TS THENSIO 

410 IFPEEK<)()>239 THEN POKEX*F. 12BiS-Z23iF0RT- I TQ4 1 S»390-S i SOUNDS , I* N£ Jf T t R£ T URN 

4S0 OF-* 

440 POKE*, 1 94 

470 X**X-( (X<*H42ttm5lSt*-MK>6«4001*i4H0>-F 

460 POKE0F,12B 

470 NEXT 

5O0 POKEX*F,l2e<PETURN 

SlO RS-RS-a2*F)+FiL3-L»-(T2»FJ*F 

320 POK EX*F, 128: FORT- lTOii FORT 1-1 TOJ 

530 C- 1 i6»T 1 i *17SiC*-STR* (Tl •*> tPLAVWSl - tPLAYC* 

S40 IFXiRi TIEN X 1 -Li DqG4J06OO: NE XT T 1 1 1 -1.1 ! Ml. X 1 : HK"HW* t - 

330 1FX-13 TI-*N X 1 -R i COSUB6QO1 NEXTTli E-Ot NEXTTi HL-HL4-] 

340 C-l2Bi&OBUB6tX> 

570 1FXS-L THENXl-RiO-lZSiSOSUBbOO 

SSO tFXM.S THEN Xl-LiC-l2RtS0SUS400 

S*0 Y-0» RETURN 

400 POxexi,Ci POKE* I *l,CiPOKEXl- 31, ClPOK£X!-S£,Cl RETURN 

4lO CLS; PR INT -«•••■•>■ •••*«• «*••*••>"■* »*•>*••- I 

420 PRINT "**•••*■**» BATTUE TANKS •*»•*••*■ " | 

430 ppINT"»«*«»****«-***»****"«#*»*«***«- 

640 PBlNTtl40,* USING YOUR JOYSTICK YPU HAUE - , " TO DESTROY YOUR FRIENDS TANK'," 

BEFORE HE GETS YOU, BE CAREFUL"," HE HAVSE HIDING AROUN0 THE ",* CORNER.. 

430 PR1NT#332," BE SURE TO CHOUSE YOUR FRIENDS" ," WITH CRR6'!! 

440 PR 1NTA4S4,- 1 PRESS SPACE TQ PLAY 

470 IFIMKEY*<>" " THEN470 

680 CLS 

490 PRINTt45, "PLEASE SELECT GAHEi- 

700 PRINT*14S,"1 -"-BATTLE FIELD 

710 PRINTtZ03,"(IT - S A SHOOT OUT) 

75fO PR[NT«Z64,'<2 -+I1DE t, SEEK 

730 PRINT»301,"(N1N0 THE BARRIERS) 
740 PRINT«36C,"3— -NINE FIELD 
730 PRINTB397,"<BEWARE THE MINES) 

740 RRIMT*434,"4-^ FORCE F!El.D 

770 PRINTB493,'*<H1DPFN BARR1FRS1 

7BO B*^lNKEY*iIFn#-"-THEN7BO 

790 TFVALIGtKt ORVALCG*) >4 TI«N'BO 

900 0-VALIB*>[CLSsB0T0B3O 

BIO CL5i60T0834 

B20 PRINT*34,-NOW YDU KNOW MHO IB NT YDUR 

1JR OWN BACK J " " ■ 

830 PRiNTeita, -please GEtecT: - 

B40 PR]NTt232."A AMATEUR 

B50 PRINTi3?4,"P--— PROFESS I OMAL 

BStj PRlNT*3AO,-£ -TO END 

fl/O A*-lNKEY*i ifa*--- ThENB?0 

BBC IFA»--A" THEMP0hiE43494,Oi3OT092O 

690 IPA»»"P" Tl*:NP0KebS493,0iS0TO920 

900 IFA*»"E" THENPOKE6S494,OiFDfiT-*0TOBiCLSTiSOUND(T»l)»25,l!FDRTl-lT030lN£XTTlll 

E X T 1 SOUND23 , 4 1 END 

9J0 QOTOB70 

920 CLSO 

930 HL-OtHR-0 

940 IFG-2 THENlOO 

950 IFE«-3. THENOOSUBIOtJOlDOTDl !t> 

960 IFG-4 THENeDSLTBlOlO 



■','" FRIEND. .«HHY MQT TRY AND 




Battle tanks is a Dragon 32 game for two 
players using the joystick controls. There is a 
choice of four options. First is an enclosed 
screen where each player blasts away at the 
Other tank without any restrict ions. However, 
the tanks have limited shell ranges. In the 
second version the players have barriers to 
hide behind to escape from ihcir enemy. 
However! each can drive or fire off the edges 
of i he picture, returning at the opposite side to 
catch (he enemy unawares. 

Minefields, the third option, is displayed on 
an apparently clear screen. Hidden within the 
picture are three randomlyoosiiioned mines. 
If you ride over these mines you are blown up 
and lose a penalty point. The hidden mines are 
achieved by Poking on to the picture the value 
240. This corresponds to the black in ihc 
oranee colour set as opposed to the black value 
123 normally displayed by the Dragon. 

The final option, Force Field, employs the 
use of the value 240 and Pokes this on 10 the 
screen to form invisible walls to negotiate. The 
object of all the games is to score 10 hits lo 
win. With the hidden mines and walls the 
player c*n fire their guns to determine the 
position of the obstructions as the shell auto- 
matically stops when they arc detected. 

To convert the program from joystick to 
keyboard operation add in the lines shown, 
The left-hand tank uses key 2 ro go forward, 
Q-left, W-right, ATire. The right-hand tank 
uses the minus sign to go forward, @ to go 
left, a left-pointing arrow to go right, and 
Enter 10 fire. 
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TLE TANKS 



DRAGON 

As the steel tide of war 
rips across the disputed 
zone, you get your free 
invitation to take part in 
the holocaust, courtesy of 
Vincent Crockett. 
Can you and the crew of 
your main battle tank 
survive? 



* 

b 



■ -' 
* • 







i^rfSsSS 5 



970 FORT-OT03UPORF.l.t+400*T,7SS,P|»;EWfflC<**T.2S5tMCKT 

TOO FOW !<• I T014 : Ft*Et,H400+ <T*32) , 233i f (IKtMt* IP* I T-321 , Z55S «XT 

»W BOTOllO 

IOQO ETLSOif-ORT-OTQ?! P»C4H^|<RMD 1 340) , 2«0l HEX T [ RETURN 

JOIO FORT-OT , 04tPOK£l,H*B7+r.2*OiP(WEW«74M,24OiP0Ke*.Ha<J6*lT»32>,240iPt>CE*K4SA+(T 

'32* ,24 vi NEXT 

1020 RETURN 

103O A-43i5OON04,li&DSuBl0S4i^lS?i(l<)6ufilOSOiA»lC^:3»tJMI>l^,ljeUEUfll4S0iA-int5OU 

MDSO , 1 : GO8U&10OO 

[ .HO rt-97t SdUNf) t vO , 1 1 GOSUB I OAO; fl-:*3: bUUM04 , 1 1 GOtillbl OSO: A- 1 2Ht SOUND 11* . I : EJQSLH" I ' ■!. 



1050 Pf»E)l 1 ArHL»t , )!-l,Alf*OrLX-|,fl:f > OKi:X*57.A.P»EX'5Z.B 

10AO Pa*EX^2,A>PtWE*-2 ! AiF^EX*fc*,AiF'1*Cl <,*,ft 

107O PQKEX+3J ,fliF*5KEX + 3:3 1 fijP[lhEX--33,fliPra<:E)<-3l ,A(RETLMH 

I0ft> ► 1 kINT(<44'?. "AGAIN (V/K| tlR CUANGF GAME <C> *i 

igWj Ai.TNKfcYtt 1FA»-"" THENIO^O 

UOO IFAf-'Y" THEHFDRT-M73 T 1 5Q2i POKET . 1 2fl: HE X r I GOt 0920 

IliO rFA*- u M J THtNA*-»E-i«tlfO«Ki 

1120 if(w-"c- rnEN^ec> 

1130 G0T01090 

11*0 Pft|NTe**?,-LOST OHE PENALTY POINT" ( 

I ISO FORT-llCKJOOiNEXT 

1 16* fUWT-l4*3TOl««KSrFOK£T, 1 ZBl WTX T I RFTURN 

Modifications for Joystick control. 

ISO ftErt 

170 [FPEEK(3401-234 THENX 1 -L I C- 1 2B t XL- 1 I G0SUB600 

ISO [FPEEKI3431-2S3 THEM X l-fti C-l 2Q : *lf- 1 : DUHUBWXi 

230 [FPEEfc(R-K2>>239 QRPEEK (ft- 1-HZJ >2J¥ OftPEEK (ft-31- r2«H7> > >23*? EJRPE6K CR-52- <2»M 

21>>23» THENZKt 

770 IFFt'El (XTBl-i^l 1HENX-1R- (Z*H2M i ftS-Xi F-H2i HQSUB1ZO 

390 IFPtEKf33Vl-231 THE«X- *L - C2»rt> I 1 L3-Xt F-Mi GO&JB^ZO 

320 IFPEEK (3391 -239 ORPEEK < 34S > -23w THEN ftft- (rtK* I (PEEK ( 3 J<?> «23¥! » »- I > * (PEEK C3451 

-239) *t (AR-O ANWEE* ( 34Sf-239J »-Bf »< (flft-7 ftNDPEKK < S39 > -23*) »B) i t-t-fl < ftfi , ■> > :l l-AIAR 

. |}il.2*AfAN 1 ?>iL3-A(AR,3)3L4-R(AR,4) lGU5UD_'">0 

330 IFPEEK (3331-231 ORPEEk < 34 3 > -223 TMLNOft- ( PR » ( (PEEK < S301-251 >«-1 1 * <F-^£h CHJ)-? 

231 1 *( (BR-0 ANOPEEK (3431*2231 ■ -fl) • I (Pfi-7 AHDPEEK (3301 -2<5ll«8l i M2-0 ( 9P , 1 jfll-AtBR 

.l>iR2-AlBR,2)ift3-A(Btt, ;,);R4-fl(RR,4) j 60SUS560 _ 
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TUBE TRAIN TERROR 

(By Douglas Elliott) 

Total anarchy rules m London. Can you deliver the bullion using Ihe only 
available means of transport, the London Underground system? Many 
perils await you 1 This program used Ihe lull 46K and features excellent 
graphics and sounds. 

Plus 32 K RAM at special Budget PaK Prices! 

Save £2,50 

For Issue One Spectrum — total package price £45-95 

For Issue Two Spectrum — total package price £35*95 

(Look at trie edge connector at Ihe rear of your Spectrum — If the solder 

bands are the same width at the gaps between, you have an issue one 

computer. It the solder bands are wider than the gaps between, you have 

an issue two computer). 



SPECTRUM 

HARDWARE 

Simple D.lY. installation gives your Spectrum a lull 48Kof RAM. 
Supplied complete with illustrated, detailed instructions 
32K RAM Board {Issue One Machine) ,,.,, Only £42.50 
32K RAM Kit (Issue Two Machine) .,..,.„, Only £32,50 

SOFTWARE 

Tube Train Terror. Exciting new game for Spectrum (48 K) 

Only £5.95 

Spectrum Games: Airport, Alien, Crabs (16K or 48K) 
3 amusing, absorbing games at a budget price 

,,,,.,..,.. Only £4.95 

ZXB1 

A full range of "Fast Loading" software and hardware is 
available. Tick thecoupon below for your Irea 1983 Catalogue 
and enclose a large stamped addressed envelope. 

I wish to order the foi lowing: 



□ Specl rum "TTTBudgetPak! Issue One) .... 

□ Spectrum TTT Budget Pak (Issue Two) . . 

D32KRAM Board (issue Onel 

D 32K RAM Kit (Issue Two) 

a Tube Train Terror , 

□ Spectrum Games 

Q Free 1 983 JRS Catalogue 

Tick as applicable Total I inc. VAT & PitfP) 

□ My cheque/P-O/Money Order tor £ 



Only £4595 
OnSy £35.95 
Only £42.50 
Only £32.50 
OnlyE 5.95 
OnlyE 4 95 
FREE 



Ja enclosed 



□ PI ease c harge my Bare I aycard/ Access Account No: 



24 hours phone order service for Bare I aycard or Access. 
Name 



Address 



Age. 



19 WAYSiDE AVENUE, WORTHING, SUSSEX, BNlJ 3 JU Telephone H0903J 65691 



Post to: JRS SOFTWARE, Department 

19 Wayside Avenue, Worthing, Susiex BNl 3 3JU 





r BBC Micro SOFTWARE 

FROM 

FERNLEAF 
MICROSYSTEMS ^ 

1. WORD-EDITOR £12.50 (p+ p inc] modal B 

A pdyes uf '.txi m write, dticie, save, -iiad. mim-h. draw labia*, prim ate. 
Package includes Manual, deal (or almost s" willing needs. Olives any printer 
fw (riled printing b> special ForrTHttinn by embedding ASCII codes in tort. 10 

Dr ni--i 

2. HOME FINANCE f12.50 |p.p inc) model B 

Another must for Ihi BBC micro owner, Package manipulates 10 separata 
eCWwIW; handNM direct (Mil, itandiiidj VHn, An»n*ial ta>*ta*l* plus printouts, 
includes manual 

3. SKY-BIRD £9.00 (p+ p inc) model B 

Incredible acme in last rest time gmpJiici, exotinfl sounds b mutts coloured 
graphic*. 0u<de (h* il-flhl ci (h* sky l> ret behind mrxiwaini, avoid the lirft' hj*wtt 
but watch out lor unknown dangers behind she hUfa. Employs ski I ind raiurrs 
unlokl »n|oymenl To* «n 

4. SCREEN 0UMP £6.00 (p. p inc) models A - B 

Superfast michuri code program. Auto adjust* to any mgdc o1 uwrj 5c*oi 
display and dumps scieen in 3 se4»c!abl9 *iies mini colour dwcnrninaUon 
Include* Innructions to uh any primer. 



We offer quality software to 

compliment the quality or this micro 

We also write software to order. 

Enquire in writing. 

Enclose SAE. 



FERNLEAF MICROSYSTEMS 
SILVERGROVE IMWHAMS WOOD 
CROWBOROUGH. SUSSEX TN6 1TE 
Tel: Brighton 565303 
or Brighton 603191 




Orders to: 



Retail dealers 

offered big 

discounts 




SINCLAIR AND 
ORIC COMPUTERS 

UK pncus nra ihtnun Firti. The brjefcrwd price* arc European airport pricoi wh«n 
include, insured air-mail postacjs io all the countries oi Europe including. Norway. 
Sweden. Fnland, Denmark,. Spain and Italy for Overseas Custom*-* outside f UiOpa *n 

c.iin rs postage, per item l« ctujrgad. 

At last Out ntw rvixurr voivori* <al The 48*1 Sinclair Sp*srnim are h*rn wth ( jH lired 
Typewriter Vtyuoards enclosed it a (ougb, larger p'aitic case Which also, houses lh* 
mnm supply and thv compuler peb Full.irjvm, 9cEd-pl«1*d switch sonratts untfi t afe 
of |(P ap*reiK)Fis tro l^tled Debev* « ry n»i trww cost only a tiny |>n more ih.m g*e 
iurxurd model. Spectrum ?XK f 161 :f 181; Spectrum ZXKS iAs above tm: aSto tilted 
wirti ■ space bur and doubts sized snrfl and enter keys! CI 69 <t '89! SlDn^ard ZX 
Spettntm 16K (1M 70 if Ifflr. Standard IX &p*ctnjjn *$K CIS? I£17?;. 3JK iwncn; 
upgrade hv 1BK ipeeKufn Llisue 2 ortly) f04 ititi r-uHc rnasur uini lo' the S.pHtrum 
SncMfrng speech syntrtesi^er, sound syn;l , «siie'.. anLpLific and toystjek porti tt^T./Jj 
1C66> 2)nn«:r(itfrivrn.iiin;'i1 i\ flSJW n'a (n'j) >i fj'inter fS? I3lfi6l! S punier roH* 
C10.43 tf«t H81 €43.43 tfHI JxSI *an> packs 1*K fJ*.M TWl, t*K tt9tt$l>, Oi* 1 
4SK computM E W7 i£153l Keyboards lor ZXBt ind ZX Spectrum; - without space bar 
fi8 «3»t. with ?paco t»r C3* l£*11, 

DRAGON 32 £173 
COMMODORE COMPUTERS 

Commodore 64 £39. V<c 2D £130. Krt fo allow the us? ol an ordinary mono cassct:a 

recortter with the Vic 20 and Ihe Commodore &4 £8, ConHnodDit? cassoltc recorder lor 

Shew computes £36 50. Super oxoandor hflh rpsoK-IkjP earliKjrje Q7.U6. W( stock 

mosi accastorias. 

GENIE COMPUTERS 

New eoW <*#n>* C179. cat«arc4 mconi*' £36. 16K r*^ card £33. Light pan flS 

Accessories for Grime 1 s ntf Genie 2: - EGUId 22K £169 C^ic drives smcJr/ £tm, dual 

£308. Double density convenor £72, Htgh rnolutlon giarjh>Cs £82. Primer ,n:(nlji.;<! £36 

UK101 AMD SUPERSOARD 

32x48 dudav etpamion kits UK 101 £9, Series 1 Supe/boaid £1«. 3?K mernory 

BKfWnsion board £60. Coflmon £22,50, Wo<d proee«o» f>rpj £10. Cenironkt int«Ha« kn 
£10 Casad disc drives vnit\ DOS single C27E. doub'e W1B. Stand atone Floppy disc 
cenaoHef £3S. ^ iilT i, 

PRINTERS 

Low to»i rt*>»v wlwrlv Smii^i.C^faria TP1 £413. firo:h}r Hftl £243 
Olvom P<a»is 30 Bvtawtiiei.— the latast mracle, a combmud daisy wheel pr.nier enCF 
■JMlrtd ivpmvnter lor onv £41 ft. EpiC-n FXS0 £38? I PM* MX1Q0. 3 £4%. Oo Micrr>!irve 
SO £1S9. Ok i Miti»!irnr 82A £343, Qki Microline B3A £467 OH MfefoSrH S4 £(*! Ok> 
Microl.n* 33 f*J7. OHi W«crehn« 93 £S39 

SV POWER KJTS 

Fully stabdiied 5V computer and TT1 power kits, 1.5A £7 S3, JA £12.1?. 6A C3Q.87, 
SHARP COMPUTERS 

We can iufipV fpson printers to run drteci Ivom th* MZBQA, WZB0K h'o box not 
needed! tor £72 plus prinier pries We ata specisliie .-n irHerfKincj prinier* 10 ih# 

M7S0K . M290A arid M^flOB boih with and wi;*n&ji !►«* I - o bon . 

SWANLEY ELECTRONICS 
Dept YC, 32 Coldsal Rd.. Swnnlny, Kent BR8 SEZ. 

Tel Swnnloy (0322) 64851 

Postage ti on Sinclair products ll/Ki, €3.50 on oftw conymftft, £"■* SO On ^wurrcr* *»of 
SC^i on d rArr o/dir/j P/tiit atta~ VA 1 fo tf pneet. Official c/ediz ami awieif o'dft 
nwa fcam iav 
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The B.B.C. Microcomputer 



Modal B 



available today, but designed for the future, 

Are you looking for a home computer that is flexible - that can cover 
education, entertainment or business; powerful - that offers 32K of 
memory; and is above all great value? 




Then look no further! Come and see us at Microstyle and we'll show 

you the B.B.C. Micro' 

A home computer system designed to grow hand-lnhand with the 
abilities of it's user, and that is capable of keeping pace with advances 

in modern technology. 

We stock a wide range of exciting games and systems packages, quality add-on facilities and a 
comprehensive selection of accessories designed to expand your B.B.C, system. 



Games & Educational 
Software: 


Our range is growing daily, and we 
deal direct with independent, 
specialist software suppliers to bring 
you one of the widest choices 
available in the South-West. 


Screens & Monitors: 


Green Screen, 12" Monitors, E90.00 
Colour Monitors, 14" screen. Make 
(he most of hi -resolution graphics in 
colour. £285.00 


Cassette Decks: 


Great value WITH COUNTER. £33-65 


Joysticks: 


Add a new dimension to your games 
B,B,C, joysticks £13.00 


Accessories: 

^ 


Our stock covers Rist about 
everthmg you could ever need. For 
example, B.B.C PARALLEL PRINTER 
CABLE. £19.95 



Contact us now for your BBC. Microcomputer 

available ex-stock at £399.00 

Don't forget, we also stock a wide selection of other systems 

COMMODORE, SPECTRUM, ZX81 and COLOUR GENIE 

Talk to Mlcrostyle the people who make computing understandable 

The Newbury Computer Centre, 
47 Cheap Street, Newbury. 
Telephone: Newbury (0635) 41929 



Printers: 


One ol the most valuable aids to the 
programmer or business user. 
Our range Includes: 

Epson MX80 FT III . £3*5.00 
GP10OA £224,25 
GP250X £299.00 
FOUR COLOUR PRINTER/PLOTTER. 
4Vi" roll fed paper. £149,00 
Discern BYTE WRITER. Great value, 
low-cost daisy wheel printer/type- 
writer, £557,75 


Books: 


Keep up to dale with developments, 
our stock of books and publications 
is changing all the lime. There's 
always something new! 



ALL PRICES ADVERTISED INCLUDE VAT 



■TlicraStyfr 



THE HOME COMPUTER PEOPLE 



and 



The Bath Computer Centre 
29 Belvedere, 
Lansdown Road, Bath. 
Telephone: Bath (0225) 33J659 
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FROG ON 

The truckers on this four-lane freeway are too busy chomping chocolate bars and 
watching out for sports cars to worry about a jaywalking frog: so look both ways in 

Desmond Phillips' Frogrun. 




S" Pft I NT "•CONTROLS!" : PRINT"* 
N" 



VOUR FROG HOME" 

HILL DECREASE 4" C0SUB65G 



> * *u 

*■ .- • * t m 

• JJ ******* At 



\ Rfn FROGRUH 

: REH ec> r. PHILLIPS 

13 O'Xe^&^K^PRIUT'TES FROGRUN 
U" 

20 PPIWT- I" PRINT » H-*-J "PRINT" I* PRINT- 
SO PPIMT"K DOTiGE THE TRUCKS flNB CftTCH THE LOGS'" 
40: PRINT" d VOU HAVE 3 LIVES AND 38 SECONDS TO GUIDE 
50 FPINr-S ONCE RU 3 FROGS ARE HOME VOUR TIME LIMIT 

a* 

60 SC =6 : L" 3 : S 1 **368~€. f 1 =32 F 2=32 F3-32 T»- J 800 FT=0 

ro qf=32 oc=i a=jg x=is i rs="@oae90 M ;P0Kewa7e J 15 

3© PRINT'TO' ■"■PRINT"*" ■ ■ 

90 FRINT M Hk " " " PRINT"**! 

100 PRINT "iH FPIHT"«B 

110 PRINT"! r ^> <£> <XJ ',:;.■" PRINT'JMWKI *Xft *K* «te" 

12B PPlnT'dik^ <T5S> K rO-jPRINT-Jfc. *fc* *SfA I^MttC* 

130 FGKE7685,F1 : P0KE76**,F2 ■ P0KE769S, F3 ■p , :il'E33405,5 F0KE33414, 5- POKE3&418,5 

mo iiY*e:riK='0 ; ft=PE£k<:2e-3>' rFfi=5iTHFNriv=-i t pukes i,i0B 

153 rFft=28THEt*DV=l POKES 1,1*0 
160 IFftMSTHENUX— 1 POKES 1,200 
1 7*0 lFfl=2GTH£Nl!K= 1 i P0KE31 .210 
130 POKES 1-3 

190 IFX-*DX<10RK+DX:20Tr-£:M42fl 
200 I FV+DV. - > 1 T HEN 300 

210 P-FEEKC76»*}<+D:>44«(V+I>Y ' 

220 IFVMftNDV<6RUDP=32THEH420 

230 IF VXflNSPO32flKDPO35THEN4^0 

24fl lFV+nv-aHHDP<:>32THEN420 

250 IFV+DY=0flttIlF-32THEW520 

;.-g0 I FHV=0RNDDX=0THEN290 

27a POKE7t.30+y>44*V.DP POKE3e400+X+44*V J OC 

280 OP-PEEK ( ?630O(+IIM+44^ y+DV> J : OC=PEEK<3S!400+X+DX*44*e V+DV> > SC-3C+10 

290 K-X+BX ■ V=V+DV ' POKE76S0+»44#V, 3S : POKE3&40Q+K+44*V, 5 

MM IFV»tOW^3THEWK"S«-i : 

310 IFV*50RV=4TH£NX=M+l 

320 IFv:-SflNDVCl0THEHPOKe?6eO+XM4*V, 32 

330 PGKE2,30:POr<£i ,44 : SVSS20 ■ P CKE 1 , Si ' SY$3S6:pQKEl, 1 32 ' SVS&20 ' POLE 1 ITS SVSB6S 

340 POKE2*3irpOKEl>3;SVS820:FOKEl,52SYS066 FOt:-EJ,5fc:SVSS20 POKE1.I40 SVS066 

350 P-«EEK<768&+X+44*Y) : IFPO32ANBPO35THEN420 

3o& IFY>5RNDY<10THENPOKE7680+^+44*Y 1 35 POKE3O4G0+X+44*Y 5 

376 rFSOHITNENHI»SC 

360 PRIHT"T'*TI* M L-"L 

390 PRIHT"S "SC'T rRINT'lllMIIIIIH "HI "Tl" 

40fl IFTOTKTHEN420 

410 GOT0140 

426 POKE 7680+X+44 *¥ , OP = FQt, E 3S400+X+ 44 * V , OC 

430 POKE 7668 + DX+X+44* < Y+EV>, 35 : FOKE3S40e+»r)K+44*C V+E¥> ,2 : 

440 fORT«15TO0ST£P-.3-POKESl-l,12S+2+T:POKE3&37S-T NEXT POKE 3<S$75,e 

450 L=L-L: JFLi=0THEN470 

450 FQPT=l TO 1000: NEXT QQT070 

470 PRlHT-nSBMB ANOTHER GAME [V/NJT" 

430 POKE 138,0 

490 G£Tft*lFA*» ,, V-THENb0 

560 iFft*O"N"THEN490 

51© FOKE2,e-5VS2 

520 FOKE76©0+»44*¥>OP - POkes&40a+X+44*V,OC 

530 POKE7600+K+I>X+44itKV+DY> , 35 i FOfc £30409+ X+DX+44*< V+DY > , 5 

540 FORT" 1TO30-FORG=20OTO2I0' POKES I . 6-T NEXT -NEXT POKES 1,0 

556 FORT-lTOieee NEXTiSC-SC+seO 

560 IFX=5THENFl-35 

S70 IF^14THENF2=35 

530 [FX=l3THENF3-35 

550 FT-PT+i • IFFT-3THENFT-0 *\-!i2 F2-32 ;F3*32 V/.*TX-2W SC*Sr>1009 

£30 GOTO 70 

«J0 BftTfl 165,1-133,251,165,2,24,105,129,133-252, 1^,28, 1 SB, 0,177,1, 7£, 200, 177,1 

136,145 

;-20 I'hT.i 1,200,104,145,1.136,177.251,72,200,177,251,136,145,251,104,200.145,251 
202, It 

£30 DRTFI 22^,96,165,1,133,251, 165, 2. 24, U5 Uv- 133,252- 162, 20. 160, 20, 177> 1, 72,2 
;C 177 : 

iAil DBTB 136,145, L-200, 104, 145, I, 136. : 77,2^1, 72 200, 1 77, 251 . 136, 145,251 , 104, 200 

5S^DRTA136, 136,202, 16,224.36 F3R1-S20TC^23 REftEK POETjK X«N+^ KEXT IPXC12466 
THEMSTOP 

£60 IRTn 153, 153,126- 24, 21?. 139,: 53, 129, 7- 63, i 27. 127, 127, 12?, 63, 7,0,255,255,255 
, £55 

£78 HATR 255 255,0,112 254. 241, 241. 24:, £41, 254- 112,255, «55,2»,235,255,255. 255, 
255 

im llfiJfr 7,65,71 , 71 , 71 . 71 . S3. 7, 1 12 . 254,235, 255-255-255, 254.- 1 12. 7 

€90 P0KE56,2S F0tE52. 23 FCKE5L0 POK£55,0 FORT*0TO5l 1 R0KE7l6e+T.PEa«M76a+T>; 
NEXT 

7Cre FOftG"744STC75e3 REM* FUK1 ■ t";6y6?, 255 RETURN 




THE GAME Frognjn is dcsiincd for the 
un expanded Vk>20 and uses machine code 
and defined graphics. 

You have to guide an intrepid frog across 
four lanes of busy highway and safely on to the 
pavement. He then has to hop between the 
logs and make it to his home in a gap in the 
bank. There is & 30-sccond time limit — this 
goes down by five when three frogs have made 
home. You are not allowed near the edge of 
the screen or on the river bank, 

The contest finishes when three frogs have 
been flattened. A main loop is incorporated 
and various subroutines. The scrolling is done 
by two machine-code routines in the cassette 
buffer at locations 820 and 366. These scroll 
right and kft for one line whose starting 
address is at location 1 and 2. Unfortunately, 
the machine code and defined graphics lake up 
a lot of memory as they have to be loaded from 
Basic. 

10*50 Title screen 

60-70 Initialise variables 

80-130 Print game screen 
140-160 Player input 
190-260 Chfick move 
270 290 Mov« frog 
300-360 Scroll logs and trucks 
370-410 Print Time, Score 
420-510 Splat! 
520 600 Frog Home! 
600-650 Machine code data 
650 TOO Defined graphics. 

To stop painful crashes, there is an error 
trap in 650 that checks the sum total of the 
machine code data and Stops it if there is a 
discrepancy. The controls TJ, H, j and N are 
read by Peeking location 203 and can be 
changed be reference to the table on page 1 79 
of the Reference Guide. My own personal 
high score is L 3^410. 
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THE MAPLIN TALK-BACK 
forZX81andVIC20 

Now your computer can talk 

* Allophone (extended phoneme) system gives 
unlimited vocabulary. 

* Can be used with unexpended VIC20 or ZXfll 
— does not require large areas of memory 

* In VIC20 version, speech output is direct to 
TV speaker with no additional amplification 
needed, 

* Allows speech Io be easily included in 
programs. 

Complete kits. Order As: 
LKQOA (VIC20 Talk-Back). Price £24.96. 
LKOi B{ZX81 Tafk-8ack) Price £19.96. 
Full construction details in Maplm Projects 
Book 6 Price /Op Order As XA06G 

SOUNDS GENERATOR 
FOR ZX81 

3-ProgrammabJe tone generators with 

programmable attenuators turns yourZX8t 

into a mini-synthesiser 

Noise generator with 3 pitch levels enables the 

Creation of most special effect sounds 

Single address access via BASIC with PEEK 

and POKE. Connects di redly to expansion 

port socket or motherboard. 

Complete kit Order As LW96E, Price £10.95. 

Full construction details in Maplin Projects 

Book 5. Order AsXADSF. Price 70p 



ZX81 INPUT/OUTPUT PORT 



Two bi-directional ports for a total of 16 input or 

16 output lines. 

includes one buffered output which can 

interface directly to CMOS 

On board address selection allows (or 

expansion to 6 ports with two boards. 

Complete kit. Order As LW76H Price £9 25. 

Full construction details in Maplin Projects 

Book 4. Order As XA04E. Price 70p, 



MODEM 

A CCITT standard modem that connects 

directly to your telephone line via a B-T. 

approved transformer Transrmts and recerves 

simultaneously on European standard 

frequencies at 300 baud. May be used to talk to 

any other 300 baud European standard modem 

including the Maplm Computer Shopping 

modem on 0702 552941 and any 

Br iiish Telecom Date! 200-300 Service modem. 

The modem's computer Interface is 

RS232 compatible 

A complete kit excluding case is available. Order 

As LW99H Pnce £39 95. 

Fuii construction details in Maplm Projects 

Book 5 Order As XAOSF, Price 70p 



m^pnim 
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KEYBOARD with 
ELECTRONICS for ZX81 

Full slie. full travel keyboard that's simple to 

add to your ZX81 (no soldering in 2X81 ). 

Complete with electronics to make "Shift 

Lock", "Function" and "Graphics 2" single 

key selections. 

Powered (wilh adaptor supplied )1rom 2X8 t'S 

own standard power supply. 
Full details in Project Book 3 [XA03D).Fr ice 70p 
Complete kit (excl. case} £21 .90 
Order As LW72P. 
Case £4,95 Order As XG17T 
Ready built-in case £29.95 
Order As XG22V, 




ZXS1 TV SOUND 

ZXS1 sound on your TV set. 

Video reversing switch for normal or Inverse 

video display. Can be used with the Talk-Back or 

Sounds Generator kits. 

Complelfl Wt Order As LK02C Price £1 9.95. 

Full construction details in Maplm Projects 

Book 6. Order As XA06G. Price 70 p. 



ZX81 EXTENSION BOARD 

Our ZX81 Extendiboard plugs direclly into the 

ZX81 expansion port and will accept a 16KRAM 

pack and three other plug-in modules 

simultaneously. Parts are sold separately as 

follows: 

PC B Order As GB08J. Price £2.32. 

Edge Conneclora (4 needed} Order As RK35Q. 

Price £2 39 each, 

Track pins (1 pack needed). Order As FL82D, 

Price 85 p per pack of 50, 



INTERFACES for MODEM 

Interfaces for most popular home computers 
which do not have RS232 ports will be available 
shortly. An interface for theZXSt that includes 
a complete Machine Code Communications 
Program is available Order As LK08J {ZX&l 
Modem Interface Xil) Price £24 95, 
Full construction details in Maplin Projects 
Book 7. Order As XA07H Price 70 p. 



MnpJin Eledronig Supplm Ltd . Mail Order P.O. HOi 3. Rayfeigh. Esie* SS6 SLR. 
T«| Soulhonct {0707} S5291 I 1 Sales, 

1'j9 1G1 King Si Hinnmeismi Ih WG. Tel 01 74B 0926 2R4. London Read. Woslelifl-on-Sea. E3»X. 

Tel. {0702) 551MO. Lynlon Square, Perry Ban. Birmingham. Tef (021) 356 7292. 

All price* include VAT A carnage Plpd«e add a $0p handling ttiBtQt lo orders urvdt'r £5 lota! value. 
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An ln fortunate shortcoming of the ZX-81 
is the absence of a tape verify, (Considering the 
poor quality of many tape recorders that get 
used with ZX-ftls, and the widespread use of 
cassettes thai have not been certified for data 
storage, there is a fair probability that, once in 
a while, a program will not be saved correctly. 

Nothing is more frustrating than spending 
hours typing in a program, saving it and 
reloading it at a later date only to find it cannot 
be loaded due 10 a saving error. A Verify 
routine which checks the saved program 
against the one in memory would be a great 
asset. 

This program is suitable for any ZX-81 — 
amount of memory is not important. The 
Verification program is in machine Code and 
sits above RAMtop, thus being protected 
against New and Load. The program occupies 
116 bytes, hence users of small memory 
ZX-8ls should bear this in mind. If users 
already have machine-code programs above 
RAMtop, these will not be destroyed or 
relocated: the Verify program will sit beiween 
these and RAMtop, 

Program 1 resets RAMtop to accommodate 
the routine. It looks at the existing RAMtop, 
reduces it by 1 16 bytes, then destroys itself by 
performing New< Because it is self-destructive, 
remember to Save it on tape before running it! 
While running, it comes up with: 

TO VERIFY RAND USR X 
where x is a number shown. Make a note of 
this number — it will be used later. 

Program 2 is the verify routine. It sits in a 
Rem statement in line 1. After typing Rem, a 
follow it with 1 16 characters — I usually use 0. 
To load the machine-code program into the 
Rem, Run program 2. The machine -code 
loader used has become pretty standard in 
Your Computer. Enter the code in 
hexadecimal, either as a single byte plus 
Newline, for example, 76 N7L, or as a block at 
a time for example 7676CD230F plus N/L. 
Make sure each byte consists of two digits for 
example OF and not P. 

Once the machine-code program has been 
loaded, delete lines 10 lo 90. Then put in line 

10: 

10 RAND USR 16632 

Also Poke 16510,0. This will change the Rem 

line number 10 — a safer approach since line 

cannot be deleted. Now Save program 2 on 

(continued on page 67t 

ZX-81 



SAVED! 

Andy Scott helps you attain the goal of better saving 

on the ZX-81 by providing a much-needed Tape Verify 

routine — amount of memory is not important. 




NEW TITLE 



ALSO OF INTEREST. 



ZX SPECTRUM USER'S HANDBOOK 

Robert J Simpson and Trevor J Terrell 

• Includes original programs in BASIC and 
machine code 

• Illustrations include eight colour plates 

• For ZX Spectrum Users 

Explains the features and operation of the 
machine and gives enough information on 
programming in BAStC and machine code to 
enable you to exploit the Spectrum's features in 
many practical applications. 
The book covers Spectrum hardware and 
software, and explains how to interface the 
computer with peripherals. The sound facilities are 
described and eight colour plates demonstrate 
the Spectrum's advanced colour capabilities. 

Many original programs in BAStC and machine 
code are included, and the exercises and worked 
examples will help you gain hands-on experience 
with the Spectrum, 

408 01 323 208 pages £6.95 March 1983 




NEWNES BOOK OF PERSONAL 
COMPUTING Edited by Phil Chapman 

Whether you are interested in personal computing for 
education, business or pleasure — or whether you 
Simply want to know what ail the fuss is about! — 
Newnes Book of Personal Computing will lead you 
gently through the micro minefield. 

Personal computer hardware, programming. 
applications and future possibilities are all covered by 
our experienced team of writers, each of whom deals 
with a particular aspect of personal computing. 
408 01320 6 128 pages £6.95 March 1983 

SOME USEFUL BASIC 
SUBROUTINES tan R Sinclair 

Contains annotated listings of useful BASIC 
subroutines which may be used on a range of micros. 
The subroutines are designed to take advantage of 
particular features or to overcome limitations of 
particular machines and to allow the convenient 
generation of impressive displays. 
408 01 1 63 7 96 pages £4.95 December 1982 



ewnes Technical Books ORDER N0W from your local bookse » er 



AN IMPfHKT OF BUTTtHWORThS 

BOROUGH GREEN. SEVENQAKS. KENT TNI 5 8PM 



A ealatogue giving details of at) our computer titles is available from 

ihe Publisher. 



DRAFT 



Data Review, Analysis & Formulation Technique 

Makes the 16K-ZX81 a serious data processing tool 

"... probably the ben spreadsheet program avail-able for the 
2X8} ' 

". . . turns The ZX81 into a serious tool for recording and 
analysing data at home." 

"Thoughtfully written and vary eaiy to use - yet mora compre- 
hensive than many programs written for larger computers and , 
which take days to master. " 

:%£ Spreadsheet i lexible from 5 to 80 columns wide with up to 
450 "grid positions" 

3g Comprehensive report generator and full text/data listing 
facilities are usable at any stage — all with instant machine 
code speed . 

H Columns are disp laved 3 at a. time Fn any order vou wish — 
vastly superior to the clumsy "window" system 

H Range of 21 calculating functions; Arithmetic Average, 
Percentage, Croup Total, £0.00 jtJsTif ication and el! the 
keyboard scientific arid trigonometric functions 

AH reports and listings duplicated on the ZX printer as 
continuous copy 

_J Named RDRAFT files can be 'sewed' either full or empty 
but structured for repetitive later u$.e 

M Detailed instruction manual covers all facets of the program 




50 



including despatch- 
Send now to 
Myrmidon Software, 
Tadworth 
7LU 



^ PO Box 2. Tac 

L, Surrey KT20 ' 



4 

1 



Please send me '■- t»3;T:Tiil program Is) 

I enclose a cheque/p. order for £ 

Name 

Address 



ZX SPECTRUM & ZX81 
EDUCATIONAL SOFTWARE 






Spectrum Junior Education £5.50 

Use your Spectrum to help your children wilh their school work. 
This cassette contains eight attractive, easy-to-use programs for 
the 7 to 11 aye group. 

Topics include English comprehension, spellings, homophones, 
junior science, maths and history. 

* Entering your own questions and answers allows you to adapt 
two of these programs for exercises in any subject area. 

* Moving colour graphics and sound are? extensively used to 
improve motivation. 

* Use the "draw" program to produce pictures, maps and 
diagrams. 

Suitable for the 16K or 4BK Spectrum. Program notes are 
supplied. 

O- Leva I Chemistry I CI I £5.50 

This cassette contains four clearly presented re vision/ tutorial 
prog rams The su fajec t matter has been carefully sir u e tu red to cover 
the most important aspects of; 

* Elements, compounds and mixtures. 

* Structure, bonding and properties, 

* Redox, electrolysis and Ihe activity series. 

* Acids, bases and salts, 

43K Spectrum and 16K ZX81 versions of ihe cassette are available- 
Plea se specify which you require, 



Professional Computer Assisted Learning materials from: 

CALPAC COMPUTER SOFTWARE 

108 Hermitage Woods Crescent, St Johns, 

Woking, Surrey GU21 1UF. 

Overseas orders: £6,50 rst 1.601 per cassette; includes AIRMAIL 
postage, 
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(Continued from page 65} 
tape. The two Halt instructions at the 
beginning of the machine-code program are 
thttt to prevent the contents of the Rem 
statement from being listed. This is preferable 
for two reasons — one to prevent an awful 
mess from being listed and, secondly, if the 
machine-code program is longer than can be 
listed on to the screen, the ZX-SI will 
effectively crash. 

Now Run the program, II will relocate the 
routine to above RAMiop, changing three 
absolute Calls at the same time to the correct 
address. It will then perform New — thus 
destroying the Basic program. 

Now to use Verify, First put in a Basic 
program and Save it. Rewind [he tape back to 
the start of the program just saved, then Rand 
Usr x as a direct command — where x is that 
number you wrote down from program 1 — 
remember? Now press Play on the tape 
recorder. Three types of report code can be 
shown: 

0/0 program verified end « OK 
D/0 Break kwy pressed during Verify 
E/0 Error has been found on tape, 

D/0 is similar to when Break is pressed 
during normal Load and Save. Note the use of 
E/0 — Sinclair does not use this report code. If 
an error has been found, your original 
program has not been destroyed — try listing 
it! Jusr re-Save the program and do Verify 
again. 

The Verify routine does not check if system 
variables have been saved satisfactorily — 
during Verification many would be different 
to when saved. In between saving and 
verifying, do not change any user variables or 
define new ones — they would be different to 
those stored on tape and an error would be 
shown. The Verify program can be used 
within a Basic program also, for example: 
100 SAVE "EXAMPLE" 
110 PRINT "REWIND TAPE TO START OF 

EXAMPLE" 
120 PRINT THEN PRESS PLAY ON TAPE 

RECORDER" 
130 PRINT "PRESS G KEY WHEN YOU HAVE 

DONE THIS" 
140 IF 1NKEYS <> "G" THEN GOTO 140 
ISO RAND USR X 

Where X is the start of the Verify program 
— again the one you wrote down. ■ 



Program K 

10 LET X-PEEK 16300+236*P£EK 163S3 

20 LET K*K-1LG 

34 LET T*X/23S 

46 LET Hi INT T 

30 LET L«<T-H)*2S6 

60 POKE 16300, L 

70 POKE 1*389, K 

OB PP1NT "TO VERIFV USE RRHO USB ' fH 

90 PRINT * PRESS f**V KEY TO CONTIHUE" 

IOO IF IMKEV*-"" TNEK GOTO IBS 

110 HEM 

Program 2, 

1 Sffil <flil thiB wit*i 116 character-*) 

10 LET x-l«l4 

20 LET ft*»"" 

30 IF A*-"" THEM INPUT R* 

40 IF fl*--S" THEN STOP 

SO POKE K,l6*C0OE ft •»COO£ fl*t2>-47« 

60 PRtHT AT 11,/jXj" -,R#(1 TO 2> 

?0 LET X-X+l 

00 LET ft».HH3 10- 

90 GOTO 30 

*(UN <ln FASTi 



The Verify routine in machine code. 






4002 




76 


MftLT 




lis rrmfiit KTHd livt-iriv 


4063 




76 


■HRLT 






40*4 




CQ230P 


CRLL 


BF23,FRST 




4087 




37 


SCF 






4VM 




CMS 


RL 







1l)0f| 




1,-pOfH 


RRC 


D 




4O0C 


NEXT PROG 


£89140 


CALL 


4ftS>l,IHeVTE 


jS**f-t t#f=* Ui1*n 


400F 




isfb 


JR 


4e8C,HEKT PROO 




4691 


IN BVTE 


eeei 


LD 


cei 




4033 


NEXT BIT 


•sea 


LO 


6,00 




4095 


BREAK 1 


3E7F 


LO 


A.7F 




403? 




oan 


IK 


N,<+FEJ 


jpTost tor BREAK K»w 


4039 




D3FF 


OUT 


<+FF>,B 


jEtho to ■cr«*in 


409B 




IF 


RRR 






483C 




3009 


.tt* 


C,4On3.C0nT! 


jJR 1+ ©flEAK not pr*#f4^« 


403E 


SPEAK* 


coaoar 


CRLL 


0F20,SLOH 




40A1 




i:f 


RST 


atH 


j > REPORT CODE 


48ft2 




OC 


Lit-t 


OC 


j > BREAK k^v i»f**»**i 


40R9 


CONT1 


17 


RLR 






40P.4 




17 


RLR 






40A9 




3S34 


JR 


C,4©0e,Q£T RVTE 


JR Build vw» bv*# if» C R*a. 


40AP 




iaoc 


OJNZ 


4aas^afHftci 




4CR9 




FI 


POP 


flF 




40RH 


FFOC NAME 


CDS I 40 


CP.LL 


4091, IN BVTE 




■tan 




79 


LD 


ft.C 


jLeul built up byte Into A 


40BE 




17 


RLR 




j Bit 7 o+ l&yt* into C«~<"y 


46flF 




30F9 


JR 


NC.40AA,PROO MflflE 


jJR 1+ fWt l*«t hvt» u+ rrnif 


4001 




21 0940 


LD 


HL,400»,VERSN 


jStWt loMlinii -#i"o» 4009 


4004 


VERIFY 


CD9140 


CALL 


4091, IN BVTE 


jByt* fron tap* into C r»«. 


4007 




117949 


LD 


OG,407* 


jSiwt o* 6mic preg. Into DE 


4000 




IV 


AND 


fl 


j C I • *r ctrr y 


40BE 




E3 


PUSH 


ML 


i&tts* *ffcc*s> count 


40BC 




ED32 


sec 


HL.OE 


jArv ** nr> to Suit pro*? 


40BE 




El 


POP 


ML 


iPi«rt*v* mOttr+it* cemrtt 


4CBF 




3004 


JR 


C,40CS,C0HT2 


jflnd If r>^t,*o not V*|Tl-fy 


40C1 




79 


LD 


A,C 


jBvt* frfl« *■■»»» lr\,*o fl 


46CZ 




BE 


CP 


tML> 


jDo Byt* VER1FV 


.4... 




Bill 


JR 


HZ, 4006, ERROR 


j JR ERROR 1 f vn* i +v fill ■* 


40C3 


CONT2 


23 


INC 


Ml 


/HL point* to n»K* «<14r«#* 


40C6 




EO5B1440 


LD 


0£,(E~LIHE) 




40CP. 




R7 


AKl 


A 


*C1**r Ctrri- 


40C-B 




ES 


PUSH 


HL 


iS»j» ***>**•* tOv^it 


40CC 




ED5H 


sec 


HLyOC 


/rV» wu» to B-L1MB? 


40CE 




El 


FOP 


ML 


^R*ti~l*v* *ddr*F* count 


4oer 




sata 


JR 


HZ,40B4,VERIFV 


..And If not tont. to verify 


40O1 


OK 


CD2BOF 


CRLL 


0F26,5LUH 




40P4 




CP 


SST 


00H 


j >Ho *rrwi - 


40DS 




FF 


DEFB 


FF 


j>REPORT COOE B 


40P6 


ERROR 


CD2B0F 


CALL 


0F20,S4-OW 




4tD9 




CF 


RST 


08H 


j -ERP0*> - 


4 son 




eo 


OEFB 


00 


) REPORT CUOE E 


40OB 


OET BYTE 


OS 


PUSH 


Of 




460C 




liM 


LD 


E,*4 


^ Tl»lrvw 


40OE 


TRAILER 


eeifi 


LO 


B,lfl 


r Loops 


40E© 


COUNTER 


10 


DEC 


E 




4BEI 




DOPE 


IN 


R,<+PE> 


/PlCl< Ml» »**»* »1T«»1 


49E3 




17 


RLH 






44aX 




CS7B 


BIT 


7,E 




40CC 




76 


LO 


A,E 


1 Si. 1 1 1 <t l4|f> 


4BE7 




"iSFS 


JR 


C-40OE- TRAILER 


i Bi-'t* in 


40E9 




10FS 


DJNZ 


40EO, COUNTER 


/ C R*»l***f 


4am 




Dl 


POP 


OE 




40EC 




£004 


JR 


NZ.40F2-BIT DCH4E 




40RB 




FE5* 


C-P 


5* 




40F8 




aaai 


JR 


NC,4B«.HEWT 01 T 




46F2 


BIT DONE 


3F 


CCF 






40F3 




can 


RL 


C 




40F3 




jCJC 


JR 


NC,40?a,ME>tT BIT 




4 OF? 




C9 


RET 




(RETURN 


40F8 


BLOCKWDVE 


an>Ma 


LD 


HL ,-rPAHTOP> 


fPirt *ddrPEE of PPHTOP in HL 


40FB 




aiaoaa 


LD 


BC.OOOO 




40FE 




03 


AOO 


HL.ec 


lacttr*** tor 1MBVTE In HL 


40FF 




22804a 


LO 


<40eO>.HL 




4 102 




aawai'a 


LO 


<4BW>.HL 




4 105 




22694.0 


LD 


(408S>,H- 




4100 




i! 18440 


LD 


HL»40«f4 


J )Tr*n«+*r ptro-jr **n** 


4iee 




■O9BB440 


LO 


DE.<RRHTOP> 


j > '4&B4 to 49F7 , > 


410F 




017440 


LO 


BC.0B74 


: >to ■*»■■• RWITOP 


4112 


, 


EOOO 


LOIR 






4114 




C0C3S3 


C«LL 


63C3,MFH 






U»*r» of 


olrf SlnclAir ROTtS nett th* foUmlni dxnftn 




4804 -4066 CD2B0F 








489E-48AO CD2BBF 








40O 1 - 4003 CD2GBF 








-*GD6- 4B06 CD2S8F 








Or- a I t*»-n * t i<j* I : j , 


o*d th» »*<ihin» cod* fx*o«F'wiiM' ** «*»scrlb*d »to«J* , 


| •» 


POKE 1631? 


,32s POKE 


lt335 


,401 POKE 16594 F 40 


j poke 16SV9V46 
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SPECIALISTS 



C.J.E. 

rnicrncomputErs 

VA T jrre/uflW wber# applicable 

DUALITY DISK DRIVES 

Snghr dfiv» 40 uae* v.gl* vclvd I ■ IW £190- £225 00 

Dujl drive « track 5- n^H? 5«Jed 2 * 100k £365 00 

0u*ldiiY*4$rrdck44feblavcfaJ2' 309k £550.00 

Dual drive SO track og«.t>l* vded 2x«Mt £799.26 

At tfpv** *re CHMl with own PSU for re<nb*(y. 

and include cfrtnecting cable* and ulilit*l ***- 
Prtvery t*00 



SOFTWARE FOR THE BBC MICRO 

MISSlLt CONTROL the tint .-rnp-emen (atnsn on lh* 

SRC Micro ofttwpopulflUHcaelpgiF-ip' >:32f;: £5,00 

MAZE MAN m authentic version of the popular 

■read* g*me. 13210 , £9.00 

BALLOONS a highly original game thai soon becomes 

crjmpu^vBplav.nfl. (32K.I , £600 

DISASSEMBLER ;ti« mtnwy rJurr>£> roubne include* 

a strolling back in memory facility U6K) , . ■ • , - , £6,00 

MISSILE CONTHQL. MAZE MAN U WALLOONS 
uh the Keyboard or J^vKieki lor control 



30+ PROGRAMS FOR 
THE BBC MICROCOMPUTER 

I hrt Booh contains program listings, with explanations & 

tip* on u*fio ih* BBC Micro 

GAMES uriLIT)ES dflAPHtCS 6 MUSIC 

Mo*( program* WiN run on Model's A h B 

Edited by C.J. EvSr», YlnOu* AutlW*. 

A DM of C M M t H il will JU irw progrims n avnUbte. 



BOOK £5.00 
BOOK h CASSETTE SET £9,00 



LEADS 



Tiy. BBC Micro come* without a cassetur toad 
TPni Dm to 2 x 3.Srom fl t - JSmm nwupicki 
7Pin Din to 5Pm Otn &7 5mm mir»i>acl, 

?P*i Dm to Tflifl 04n 

TPin Dm PLUGS 

0»n Chn PLUGS 4 lor RGB socket) 

5ftn O* PLUGS (380* to* RS232) 

HS4Z3 TO RfrS23 I BBC Micro to ABC M-crol 
Two meue cab**- M 00 Fou' meire eatus f^ 00 



« 00 

MOD 

woo 

Two for E0. 65 

Two for roe 

Two for CO 66 



TELEVISION/MONITOR LEADS 
full range available 

Phono [Hun to Co-ax with high quality cable 3 Men** £3 .00 

BNC Plug to BNC Plug £3 ,10 

BNC Plug io Phono ftuo 

li.fl. BBC Micro ipfledrffusionTVR Ml £2 20 



PRINTER CABLES 

BBC to 38 way Centronics Type connector , £17,50 

BBC to 25 way DTypeiFor u sa wiih RS232: , £3 60 

BBC IO40 way octQCeonnaeiortCTiirrxiics 7391 £20.00 

TOACr"lo36way Cenir ones Type er>nnec(or . E30.Q0 



BLANK C15/C30 COMPUTER CASSETTES 

Ten tor M 50 ANY MIX 

1& Way Type Pfu? wflh Cover f2,75 
Computer graphics design pads TOO stieets £4 00 



BBC 0PGRADE KITS 

HAM UPGRADE MCOwl , £23,00 

KITAPrinlerEtl.'OPvl £9 SO 

KIT B Analogue Port £S.OO 

KIT C Serial "0 * RGB £10.00 

Kit O Expansion Bua'Tube .......,, £8.00 

Ful Upgrade kit £60-00 

Al components fuW specileation 

STAR DP8460 PRINTER 
ROM £250.00 INC VAT 

flfJCPS 80 96 vSf COLS 

BID1HECTINAL LOGIC SEEKING 

TRACTOR WITH FRICTION FEED 

RS232 £21 7 33 * £32 ,fil VAT = £250,00 

High Res. Griphici opHon to allow BBC Screer iJumpt 

£15,00/00,00 
I24HR SECURICOH DELIVERY FOR PRINTERS £8.00) 



VAT included where applicable 

Send SAE for Pull Pnce List of our large rang* of accaMOfta. 
POSTAGE Add SOp per order or h staled 

CJ.E. 



UlicracQiFpUiErs vv de sussexbn, 



HENHTAVE, RUSTINGTOINI 
E 2PA D9062I 6647 



OB (3 Spectrum n<l/COfl l 

GIANT ADVENTURE GAMES 

1) COLOSSAL ADVENTURE: The c'dSSiC rrtiirifroimfl game A(lv«rituna" 

wriri iill the original Ireasuroa & creature* -» 70 ojitffi rooms 

3) ADVENTURE QUEST: Through lores!, de>B#rt, moyntairts, C4ves r waler, 
Ute, mogrlarid and swamp on anspic quflsl us Tyranny. 

3) DUNGEON ADVENTURE: Thfj vast dunflaoris of the Demon Lord hava 
survived His fall. Can you gel to their treasures iirst? 

Evarjf Loy«P 9 advenlure has over 200 individually deicnbed i&canon? anct is 
paened wim pu2*ifis - a game can easii/ tak* monihs Io cowpieie Only 
sophisticated compress "?n techniques can squae/e 90 much Irv Each game 
nt*da 32K and cctsls £9,90 

UJQJB FORTH, FORTH TOOLKIT 

"t q FORTH" runs on 1 0K of 3?K BBC Level 9 Comouting art pleased to 

micros and costs £10. R; announce a new EoolKit tor 

* followfi lrt& FORTH-79 STANDARD "r <q FORTH " on 32K BBC micros. 
and Mas fig- FORTH feci litres: it costs only £10 and adds the foilow- 

* provides 260 FORTH words; irtg facilities 10 FORTH: 

* is Infinitely extensible: * & 6502 assembler, providing 
a has a full-screen edilor: machine -code wiih In FORTH; 

* allows full use of thrs M O.S. * turtle graphics, ojvmg you 

* permits use ol all graphic modus. e-o-sy ■ to- use colour graphics; 
even f>? (just 1 ).; * decompiler routine-a, allowing rhe 

* provides recursion easily; werSilileexamin^ftgncif ypyr 

* runs faster man BBC BASIC; compiled FORTH Programs: 

* needs no added hardware: * the full dou-oie-number sat: 

* includes a 70 page technical * an example FORTH program: and 
manual and a summary card: demonstrations ol graphics: 

* has hundreds ol users * Other useful routines 

• jlftiffilW Asleroid* m/cgE/lST 
IHH«VIII Gafany invader* m/e.g £5.90 

Extension Basic £ 137 £30 ROM Ml aalle Defence mfc.g £ 7 90 

Adds JO ne« Keywords lo BASIC Super Gulp ,....„..„„...,„. .,,. eb,g £4.90 

CompreHion Aiitrnblir 2 .... €12 S-gamti caaaatl* ....,..,. miac £6.30 

Small Source + n igh speed (full range in catalogue) 
■ 
ALL PRICES INCLUDE P * P AND VAT. Ail programs are in stock and will be te-n| within 

2 daye ol rataipt. Pleat* send order or SAE for catalogue, describing your mkio. to: 

LEVEL 9 COMPUTING 

Depl y ■ 329 Hugrmnden Road. Hiflh WrCOffibe, Bucks. HP 1 3 SPG 



PASCAL FOR THE 
ZX SPECTRUM 

Hisoii are pleased to announce ihe availability oi Hisoft Pascal 4 

lor the 48K ZX SPECTRUM 

No longer do you have 10 put up with the slow execution speed of 

BASIC programs; Hi&oh Pascal A produces programs that ruin 

between 40 and 100 lyes lOOi) times faster than the equivalent 

programs written in ZX SPECTRUM BASIC For example, a 

program 10 son a 100 etenyent array of numbers inio ascending 

order lakes 60 seconds in BASIC, while HP4 produces a program 

which does the same thing in 0.6 seconds' 

MOW you and your Children can learn to program in an efficient 

and structured way by using Pascal, the favoured language in 

schools and universities. 

NOW you can write games programs etc which run as fast 0$ you 

need them to without having to resort to assembler or machine 

code. 

NOW you can use a language which requires minimal re-leetning 

when you move from your SPECTRUM to another computer; 

ritooft Pascal 4 has all the essential features of Standard Pascal as 

detailed in the Pascal User Manual and Report - by Kathleen 

Jensen and Nifclaus Wirth, the rnan who designed Pascal, 

Hisof; Pascal 4 is a professional piece of soltware designed by a 

team who have been writing Pascal compilers for many years — 

you will find it to be powerful flexible and very easy io use. 

To top ii ail, we are offering the package Lwhieh includes a 60 page 

manual}, for a limned time, to 48K ZX SPECTRUM users at an 

INCREDIBLE price of only OS inclusive. 

We also have a powerful assembler, disassembler and de-bugger 

package called OEV PAC. This includes a fast assembler that 

allows conditional assembly and has many assembler commands. 

a labelling disassembler and a de-bugger which is very easy to use 

and has single step facility. 

The package comes with a 40 page manual giving full details of the 

System. DEV PAC costs oniy £12.50 inclusive. 

Write for more details TOO A Y to: 5^^5H I 5 D F T 

eO BaTlam Moor 

Lusan SHIKDOH 
£ SK3&L5 

Tel. 107931 26616 (Answering machine) 
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ZX SPECTRUM 



GHOST'S 



REVENGEi 



At last a maze-chaser game for the Spectrum that rivals 
the arcade original. Written in super fast machine code and 
featuring some of the best graphics, colours and sounds 
for the spectrum, 

•Joystick or keyboard operation • Realistic gobble action in 
all 4 directions • Four intelligent ghosts that will chase or 
run from you • Pulsating power pills that change the 
ghosts' colours * Eat the running ghosts for 400, 800, 
1,200, 1,600 bonus pts, • Skill level selection enables both 
beginners and experts to play • Harder levels feature 
invisible mares * Full solid effects times and top score, 

DESPATCHED BY 1ST CLASS RETURN POST 

INCLUDING 1ST CUSS 
POST & PACKING 




ONLY £5.95 



Post coupon now to: MICROMANIA SOFTWARE 
14 Lower Hill fid, Epsom, Surrey KT1A 8LT. 

Please rush me 

U copies of GHOST'S REVENGE at £535 

I enclose Cheque/ PO /cash for E 
Sorry no credit cards. 

Name 



Address . 



m 



VCZ 



TWO NON-VIOLENT GAMES 



FOR THE YOUNG AT HEART 



BUNNY> 




©Automata U.K. 1983 

BUNNY plus EXOi for any ix spe 

/T\ R^l for both games automata u. 



for both games 
on one cassette, 
mckiiive parxlp 



AUTOMATA U.K. LTD 
6&a OSBORNE ROAD 

PORTSMOUTH 

HAMPSHIRE P0&3LR 

Tel (0705) 73&242 



Q Elephant 
Software. 



PUZZLES FOR THINKERS 
ON ZX SPECTRUM/ ORIC 



VANQUISHER 48K 

The thinking persons train set. In this brain baffler, 
rearrange if you can, the jumbled letters of the word 
VANQUISHER via tracks and sidings. Score by time and 
moves £520 

PARAGRAM 16K 
Can you rotate the 16 letters around into their correct order 
without getting perplexed. Score by moves £4.95 

FREE POSTAGE & PACKING 

ELEPHANT SOFTWARE 

41 Haymill Road, 
Burnham, Berks SL1 6NE 
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i REM SATURN LANDER 

2 REM ® G- OWEN, MARCH 1933 

3 GO TO £0 

10 PLOT 5X,SV: PLOT 5X.5YH; O 
RAW 3,0: PLOT SX+3.5Y: PLOT SX+1 
.SV+2; PLOT SX+2,SY+2 

11 RETURN _ j _ 

20 PAPER 0: BORDER 0: INK 5: L 
LS : OUER 1 _ M „, ■ 

21 PLOT ©,0: I>RRW 10,20. DRAW 
9,-lB, DRnti Q,6: DRRU 14,-10 DR 
R U & 4* 

22'c-RRU *,-4-. DRAu 8,e: VKHlJ 1 
4,-10: DRRU 16,0 

24 ORRU 0,1: DRRW -16,3: DRAU 
OUER O; 16, -1 

26 DRAW 14., 6: DRRU 4. , -4. DRAW 
16,6: DRRU 6,-2: DRAU 3 , 4* 

26 DRAU 10,-10: DRRU 10 J ,t; DRA 
U 3,12; DRAW 10,-6: DRAU 3,4- 

33 DRAU 16.-10: DRAU 24,14: DR 
AU 0,-10; L>nR(J 4-, 2. ORAL* 3,-10 

32 DRAU 10, -4- 
,«2 S RANDOMIZE FOR 5 = 1 TO RND * 
X *?L ^ ET L=U»H 32300: NEXT 3 

, 4«„LLT RS=-AiJ CO AS 

CD AB AD CB " 

; LtT R(=R*fl5 TO J +RS f TO 14-1 ■ 
PRINT AT 17,0;R» 

50 LET R*=*'£FG KLM KLM EF 
G EFG KLM HIl' HOP NOP HI 
J HIJ NOP 

SB PRINT INK 
0; RS 

60 LET SX=RND*100+7S: LET SY=2. 
l?5 

61 LET HU=0: LET UV*8 
52 LET 6=0 
&4. GO SUB 10 

65 IF POINT <SX ,SY-lJ.+FOIMT fS 
X + i,SY-U +POINT <&X+2,SY-IJ =3 TH 
EN GO TO 2000 

66 LET PSX=SX: LET OSV *5Y 

67 LET SX-SX+HU 
69 LET 3Y-SY-W. IF SYJlSS 

N LET UU=0 

69 LET NSX=SX: LET NSY=SY: 
5X=OSX: LET SY=OSV 

70 GO SUP 10 

71 LET SX=NSX: LET 5's' =HSY 

72 LET S=& + l-tINKEY$o"") 
7B LET L*U5P 32200 

76 LET HUaHU+.2B*t fINK£Y* = 
AND SX<250 AND HU< =3J - i INKEYJ 
" AND SX>2 AND HU>=-3.>1 

77 LET UU=UU+.25-.S*(IMKEYS="C 



192,0 



S;RT 4-,©;R*;AT 



1*1; J 'UE 
"HOH 



"J 

78 INPUT *■*: PRINT 
L = ,, ;JNT (W*KJ0,t/l8l3, 
INT (HU*100)yl00 

80 IF POINT tSX,5Y) +POINT CSX, 
SY+ll +PQINT (SX+1.5Y+1) +P01NT (6 
X+1,SY+21 +POINT (SX+2.-&Y + 1J +POIN 
T (SX+2,SY+2) +POINT (&X+3 ( 5YJ +PO 
INT ISX + 3,SY+U <>0 THEN GO TO 10 
M 

200 GO TO 64- 
1P00 FOR F=0 TO 30; OUER tF/2=IN 

r irya.1 ) . ink 2. plot s>x,6Y: or a 
u 3,2 

1010 PLOT SX.SY+S: DRAW 3,-S 

1020 OUT 254, .55* CF/2=INT (F/2) ) 

2 030 NEXT F 

1035 INK 7 

104-0 OUT 254. ,0 

1050 PRINT OVER &; AT 10,11; FLflS 

Hi; "GAME OUER" 

1E>55 PRINT TAB 

i£S0 STOP 

2000 IF RBS HU>-25 OR SY>S 

CO TO 1000 

201B FOR a = 10 TO 50 STEP 5 

- 1 , X : NEXT X 
201S INK 7 

2020 PRINT AT 10.12; FLASH 
L.L DONE" 

2030 PRINT TAB 11; "SCORE=" 
a 9 33 STOP 

S999 PRINT "PLEASE UAXT UHILE DA 
Tfi IS POKED" 

9000 RESTORE 9©0tf : FOR U = TO 12 
7 

9010 READ DATUM: POKE USR "A"-l-U, 
DATUH: NEXT U 
9020 DATA , 15,31,31,83 ,63,7,0, 



11; "SCORE 



31,0, 


61,0, 
, 0,0 , 


27 ,63 
5 .255 
IN 10 
4.0, 

0.0,0 
ISO, B 


111,3 
7 . 239 
0,24.0 
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SATURN LANDER 



Landing on the surface of 

the planet Saturn from an 

equatorial orbit is not 

an easy number. Garry 

Owen's 16K Spectrum 

program will help you 

run rings round space 

pilots who boast 

about working in 

the asteriod belt. 



YOU ARC in command of the first manned 
mission to Saturn. Your object is no land on 
the planet's surface but to get there you have 
to navigate through the rocks which make up 
Saturn's rings whilst compensating for the 
strong gravity. 

The program, for a 16K, Spectrum, is 
mainly Basic but four machine-code routines 
are used. The routine at 32000-32024 scrolls 
one line right to left by one pixel and the 
routine at 32] 00*32] 3* scrolls one line left to 
right by one pixel. 

Each of these needs the address of the first 
byte of the top row of the line to be scrolled 
supplied to it in the hi register to work. 

The routine at 52200-32 242 calls the two 
scroll routines and provides the correct 
addresses- This moves the rocks. The routine 
at 32300-32318 positions the landscape so that 
the landing pad is a random number of pixels 
from the edge or the screen. 

The data for the machine-code routines is 
held in Data statements, in hexadecimal, in 
lines 9610*9640 and Poked into memory by 
lines 9500-9590 after RAMlop has been 
lowered to 31999 — lines 9500 and 9600. 

The data for the user-defined graphics — 
lines 9020-9070 — is Poked into place by lines 
9000 and 9010. Note that the capital letters in 



Type in the program as shown and before 
attempting to Run it, Save it 10 that it auto- 
runs from line 8999 on Loading, that is 

SAVE'SATUrW'LINE 8999 
This ensures that all the data is set up before 
the program is Run. Verify it, New the 
program and reload, You should get the 
message 

PLEASE WAIT WHILE DATA IS POKED 

The program is now ready to run. 

The controls are: 

1 to accelerate to the left 

2 to accelerate to the right 
to accelerate upwards 

Note thai if you are already moving in the 
opposite direction to that which you want to 
go, you will slow down first- Watch the 
velocity readings at the bottom of the screen. 
The remaining program structure is as 
follows: 

draw lander 

draw landscape and move it 

prims rocks on screen 

initialise variables 

main program 

crash routine 

successful landing routine 
The variables used are SX and SY which 
give the co-ordinates of the lander, and II V 
and VV — horizontal and vertical velocities! 
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20 35 
40 56 
60 62 
64-200 
10001060 
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The assault on your 
senses has begun J 
with a great , \^ 
choice of games \ 
that have been u- 
created to give 
you a real 
challenge! 
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Any of these games for just 

£550 



including first class post, 
packing, VAT and an 
UNCONDITIONAL 
LIFETIME GUARANTEE 



VAASen you buy Imagine Software you buy ft far life. If an 
Imagine Software product EVER fail* to load first time 
simply return it to Imagine for an instant free replacement. 
All orders despatched by first clots post within 
24 hours of receipt. Subject to stock availability. 
Why not put a first class stomp on your envelope and you will 
receive your order within 3 days of posting. Available from 
W.H. Smiths, Boots, Loskys and all good software outlets. 



Dealership enquiries contact; Mark Buffer 



Imagine Software, Masons Buildings, Exchange Street East, Liverpo 
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Posl coupon now to Imagine Software, Masons Buildings, 

| Exchange Sircet East, Liverpool, Mcrscyside L2 3PN 



Please rush me copies of (tick bo*) 



I C Arcadia Q SchiiQidi 
m OAhOiddums 
' D Molar Moul 



D Arcadia Q Wacky Wgirerj 
[_] C alcha Snotcho 

I ] Frantic 

[for ony ZX Spedrum j (lor any Commodore VIC-20| 

Please debit my Access/Bordaycord (delete as rtecessoryl 

Card 
Nymber 



Name. 



Addre$& . 




I enclose Cheque/PO tor £ . 



SUPERB&TCREDrrCARDSALESUNE 

051 236 6849 (24hrs) 





RUN DEE 



irsely tracks a submerged sonar target- Rod 
is takes you on a voyage — hopefully not to 
the bottom of the sea, .«•-•£? 



A destroyer lurks on a storm-tossed sea, 
lying in wait for passing submarines — the 
object, of course, being lo destroy one. This 
game has been written in machine code, and 
uses imaginative display, 

The first and must obvious benefit accruing 
from the use of machine code is that of speed 
Of execution. Basil [^ a general-purpose, high- 
level language designed to cope with an 
infinite variety of programming needs. A 
machine-code programmer, on the other hand, 
can confine his attention to the particular 
needs of the moment. The result is that a lot of 
time-consuming classification of tasks, of 
fetching and carrying can be avoided. A Basic 
program is ultimately performed as a machine- 
code sequence of course, but an awful amount 
of sorting and urtuniMn^ must be carried out 
by the interpreter during its execution, 

A second, and directly-related advantage to 
be gained from writing in code is that of 
compactness. This factor is of overriding 
importance when programming the unex- 
panded ZX-81, for the simple reason that the 
machine can arrogate to itself nearly all of the 
available RAM, Of 1024 bytes of user 
memory, about 125 are occupied by system 
variables^ a further 700-odd by a 22-linc 
display, and a smallish, variable number by 
stacks and marker bytes. You will not need a 
calculator to work out that very little is left 
over for Controlling thai power station, 

Sinclair sidestepped the problem of the 
insatiable demands of screen RAM by 
arranging that display RAM only be allocated 
as it was demanded, a CLS reducing this 
allocation to a minimum of 25 end-of-line 
markers. Basic being rather wasteful of 
memory, programmers in that language for 



the IK machine are forced to make constant 
use of this facility to contract the display file. 

The technique is this: to dear the screen 
each program cycle and reprint the display, in 
order that unused but opened display lines 
should not accumulate an overhead of wasted 
RAM, Economy results, but unfortunately 
with a fairly paralysing strobe-effecL. In 
machine code, a sufficiency of display RAM 
can be permanently opened, and the display 
given a feel of continuity and fluidity. Natur- 
ally, if enough memory were to hand, and a 
fast interpreter, then the pros and cons would 
need to be reargued. 

For the current program, a decimal dump is 
provided in figure 1, disassembled in figure 
2. It will he noted that some use of Sinclair's 
ROM has been made. 

The first address shown in the dump is 
16514, indicating that the code is to be stored 
in a Rem statement occupying the first Basic 
lint of the program. Therefore, type: 

1 REM 1 TO CHARACTERS . . . 
whichever you like. 
Having done this, type 

PRINT PEEK ?$&1l 
the result should be 112. If it is not, then edit 
line J and delete or add characters as appro- 
priate. Once line 1 is correct, edit it twice, 
changing the line number to 2 and 3 respect- 
ively. You should now have three Rem state- 
ments each containing 110 characters. Now 
type: 

POKE 16511,88 

POKE 16512,1 
and in effect, a single Rem statement having 
342 characters remains. The stage is now set 
for entering, the machine code. To prevent an 
unbreakable listing loop occurring after the 



code has been entered, the two first characters 
Poked will be Newlines, or end-of-line 
markers. This has the effect thai the default 
list line will always be line one. However, t» 
list subsequent lines, simply type List 2. 
Remember to delete ihe loader when entering 
has been completed- 

Typing in the code using the loader of figure 
4 should not take mure than about 10 or 15 
minutes, forbidding though the disassembly 
looks. As bytes are entered, the format of 
figure 1 is reproduced on the screen to allow 
straightforward checking of each entry as it is 
made. 

Figure 3 lists the massive Basic part of the 
program. Do not be tempted to add frills; they 
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will almost certainly lead to an out of memory 
report. 

Keyboard decoding has been arranged to 
suit the destroyer skipper wearing regulation 
Arctic-issue mittens: any key 1 through 5 will 
move the ship left, while any key 6 to will 
move it to the right. Pressing F releases a 
depth charge. As normal, these devices arc set 
to trigger at the supposed depth of the sub- 
marine, This particular destroyer has excellent 
sonar; its charges always go off at the approp- 
riate depth. They must f however, drop into 
the conning tower to produce the desired 
effect. To alter the speed at which events rake 
place, try Poking different values into address 
16767. " 



Figure 2 




LI BDRT HUHt CI53A35EHBl. V 


IMITSCRH 


LD HL - 




(DISPLAY PJO.*J 




PUSH HL 




LD DE,7 




>=»DD Ml , T<jE 




LD fDFCCJ ,HL 




ld o,e>± 


ZERORCC 


XOP ft 




RST IBM 




djhz zerorcc 




LD »,* 




LD A, CODE "™" 


PBTRCC 


RST 1BH 




DJNZ FRTftCC - 




LD SC,2S© 


BLPNKUMS 


XOR ft 




R&T lOH 




DEC 8C 




LD R,B 




OR C 




JR MI,PLOWKl.Nj 


initsmip 


POP HL 




LD E,51 




HDD HL,DE 




LC> (bWIPflr-.i ,ML 




CRLL PRTSHIP 




LD Ft,e«S 




LDfSUeCOL'WTl ,ft 


NEUBUB 


LD HL , f RftNO) 




INC HL 




LD(RflND) , ML 




LD ft, (HL) 




Lt> HL,SLfBCOUNT 




IMC (HL) 




INC HL 




HNT. 7 




INC ft 




INC ft 




LDC SUBLINE J ,A 




ftDD 7 




LDtHLJ ,R 




LD ©,H 




ld cae 




CALL PRTPOS 




LD HL , (OFCCJ 




LD C&UBRD) ,HL 


PRTSUB 


LD HL , (SUBHD) 




PUSH HL 




LD B,5 




LDIHLJ ,C 




INC HL 




dju; -4 




POP HL 




DEC HL 




LDCSUBAD) ,HL 




LD ft, IHLJ 




CP NEULINE 




JRZ NEU3L1B 




LD B,S 




LD(HL) .CODE " — " 




INC HL 




DJNZ -S 




DEC HL 




DEC HL 




DEC HL _ 




LDIHLJ, CODE "H" 


URuea 


LD ft, tFRfiHES) 




AND 3« 




LD C,H 




ld e,e 




CALL PRIPOJ 




LD HL, fDPGC) 




LD D,0 




Lp n -ML' 




CP "*" 




LD R,CQDE "•*• 




OR Z,l 
DEC R 






LD t HL ) , H 


M0UE3HIP 


LD 0,£ 


ACT r ON? 


PUSH BC 




LD HL, (SHIPRD> 




LD R, <LflST~K) 




LEFT 7 


CP 2*7 




JR MZ, RIGHT 7 




DEC HL 




LD fl, IHL) 




CP NEULlNE 




JR Z,OCHBRGE 




LD (SHIPRD* ,ML 




CRLL PRTSHIP 


RIGHT 7 


CP E3<3 




JR NZ r OCHRRG£ 




IHC HL 




PUSH Ht, 




Lt> €.,7 




ADD ML , C-C 




LD ft, tHL) 




CP NEULIHf 


POP HL 




JR Z , PCHrtRGB 




LD I^HIPAD) ,HL 




CRLL PRTSHIP 




POP BC 




DJNZ ACTION-? 




JR C-CHRRGE 


JUHP 


JR PRTSUB 


DCHARGE 


LD BC, CDCINDJ 




LD HL, fDCflDJ 




BIT «,CT 




JR NI.BLflHKOC 




LD NL , f&HIPftD> 




LD E,3Q 




ADD HL,DE 




LD R, fLflST-Kl 


DCHARGE? 


CP 853 




JR HZ t STODC 




IHC C 




LD ft, [SUBLINE) 




LD 8, ft 


8LRNKDC 


LD rHLi,0 
LD E,03 






RDD HL,DE 




DJNZ PRTDC 




INC C 




JR STODC 


PRTDC 


LD ft, (HL* 




CP CONNINGTOUEA 




LD(HL) ,CODE "O" 




jr z.Exrr 


STODC 


LIKOCIND) ,BC 




LD iDCflD) ,HL 


DELAY 


LD B.MBINCOUNT 


LOOP 


DEC C 




JR HZ, LOOP 




DJNZ LOOP 


PRTSHIP 


JR JUHP 


LD BCNEULINE 




^SHIPLEN 




LD E.LINEINC 




LD HL , (SHIPRD) 




PUSH HL 




PUSH HL 




DEC ML 




LD R, fHLJ 




CP C 




JR Z,S 




LD IHLI ,D 




AND ft 




SEC HL,DE 




LD (HLI , D 




POP HL 




LD R,COD£ "■"' 


PRTBLK 


LD (HL) ,ft 




INC HL 




DJNZ PRTBLK 




LD ft, (HL) 




CP C 




JR Z,l 




LD (HL) ,D 




POP HL 




SBC HL ,DE 
LO(HL) ,"■*" 






INC HL 




LD (HL > , "k ' 




INC HL 




LD(HL) ,D 




RET 


EXIT 


LD BC, t>D 




LD HL, tSUBAJH 




DEC HL 




ld(hl) , -a" 




INC HL 




L0 1HLJ ,"B" 




JNC HL 




LDfHLJ ,"O m 




INC HL 




LO(HL) , -> - ' 




INC HL 




LDIHL) , "H" 




INC HL 




LDiHL) ,"»" 




LD BC,B 




CftLL PRTPOS 




LD BC. fSUSCOUNTl 




LD B,B 




RET 


Figure 3. 




BASIC PROGRAMME 


IB PRINT 


USfi 16Slt. ; 


" SUBS 1 


15 Input 


nt 


SB RUN 




Figure 4. 




LOADER ROUTINE 


10 FOR N- 


I TO 338 STEP 5 


H9 PRINT 


ieei3*-N> 


ae for k«* to 4 


sa INPUT 


r 


SB POKE a&5l3*N+H,I 


+P PRINi 


TRB (7*K*SJ ; i; 


*B IF N+K 


-338 THEN STOP 


S(S NEXT K 




6S PRINT 


■ 


&S NEXT N 
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J. h. GREVE 

TERPRISE5 LTD 

... is a new company, from J.K. Greye, set up 

specifically to bring you High Quality /Low 

Cost games for your Sinclair ZX Computers, 



THE 

AfKCAOiAH 

4 Gomes plus Menu * 




tor in 

Sinclair ; 



6/ 48k 
SPECTRUM 



only £4.95 incl. 

Invasion * KamiKpze 
Minefield ■ UFO 

(iamns a^^djj^ewh^re for £5 + t g ach t 



The A RCA 1 AN I n c uc as asm a s to lull Si I *ge S. ' ro m 5 to "C5 

INVASION: Our version oi ihi Classic Arcsde Glifit, surely sre 01 ire bai: 
around, l^cius** Fun Colour High Res. Graphics, Sound and it's Incredibly 
fist at the enfl. 

KAMIKAZE II you like Scrams ie. you'll love this. 16 level ■ |ieng ones it 
in*tt, 01 tortuously twisting cavern a. Miasms. Starmlnaa iwhlch rnove in 
Mi-Aom (ema*. so it's never the same nax; lima a round]. Basse, Fuel 
Dump* {witch you don't run pu! of fuel!}, arc two spends (dllNcull and 
imposslbiel. Definitely a gams lor those amongst you wlIK a suicidal 
ton de-re y. whan ptaylrjfl games, because you can aeora even when you 
cash! (if you cm make it past level £. write and let us Know, 'cause that's 
aa f ar a a we Va man aflad r'i . 

MINEFIELD; A totally new oams, in whtcrt you hate to lay mine* in a 
forest. Sounds simple doesn't II? But. onoe you start, you can't slop and 
there lifts una rub {or to be more exact the explosion!}. Guaranteed to gel 
your flrioarsifii twist I 

UFO: Dodge The Asteroids, tjloe.1 Ih* Allen Crall and wft-rfc off your 
aggressive mm nets on llie hey beard, Gets progressively more difllcull 
me long or you tsstl 
All ol that* lor only £4.65. can you af lord to mist Oulonlrvlsone! 

— — — — - ■ ■^^^^^^^^^^^^^^^aaa»^«^^^^^™^^^^^^aaw^- — -i- -^_^^^^m 

ZXS1 GAM EST APES as previously sold by J.K-Ontye Software ltd. 



Q AMESTAPE 1 1V ix 

10 Gtmci mt! ASTFROlfJS. 



lit* 

ill 



UFO COOE. 
SUILLOT N£.ftA,lE.pESC0f>E,*1C 
PAOSABLr t HE 8EST VALUE HTAFE AVAILABLE. 
W/»'»» 0OT» In Ik, (foui a ■!■ ci> iqtpj- d' Da- cdMfMllUr 1 wqimi 

lH MS*) 





AMI ST APE i- far llrt « nl j t J . 1 5 

. STAHFIOHrcn fjfVtl Tuvtn-n* 000* Spae* 0»nit. Sal 
ifl*i"ir p BAetjrenjfta af nmrwing «rns wiin «[um<>ng 
♦ ■sbt Ol — il you s*i hi! <n*»njmyi 

prfUUMID Cii jou nnjvr in* PyrunMT V i *» . n>i;iM >M It wll i 

f gutCH' Aliiiirjgun* 

AflTiST Tf-P ul I. mil* Grapmc Davgmrt Bid. 1 Onaetct'E, '.0 
Mama***, SAVE, COFnr r flueOUT, CIS . ate 



0AME&TAf>£ 3 !« IS* onlyEt-ii 

• CATACOMBS A U'ulli Imc! Gnp.ril£4 AOvBrtrur* Eaer «va: 

:nccli.r..p lc '3 Flcc-na 3 PB>»*pcS, 7 WpmwrO. rood, Gold 

Tupi Phinicni. an EmL no ina tmx\ l*vi(| t«i i**r*'» an 

In1> *■■» nuTiW or i»v« ■ 

NOTE Thii l| NOT (jib of 1h* nscoBHrlljr IvnllBC I«l1 

Adrf nl^B* *5 *ciO ■ .lertherB. 

"Ji »iB«/i»»r (s'jcr'ff fB/if» i»ftif* uriri tnp fou jT^'irt rgr 

lours ■■... CCJMPlfJfJfS J VIOCO QAUfS 




S#md your order to: J.K.GREYE ENTERPniSES LTD. 16 Parti St. Balh BA1 2TE 

Please llch boxes of rsqutred tapes. 

The ARCADIAN at E4.95 CH 

GAMESTAPE 1 at E3J5 □ 

GAMESTAPE 2 at E3.95 dt 

GAMESTAPE 3 at £4.95 C3 



All Software so*d surj.ed 10 Hit 

condition that Hiring, Lending;, 
jnsut-iorissd Cojyir- or Resale 
is strictly Prohibited 



Name 



Address 



, ., Postcode :..„,... 

lencloseachequa/P.O, for£ 

made pay ab la to J . K. QB E V E E NTER P R I SE S LT O 

^ TrUOE A EXPO BT ENOUIfllES WELCOME 

pftOOFLAMMEHSI Dc you *" nk yOU 0*n vilita 6r I 'am S*m«S 

Soriwir* rsr Sn« ■piclrum'? II so.coitBCt vt and we'll njKai 
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jfcai aiar«ni*.tff 
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ifipnw?" 

VI'* i now )«u tan r»>4 out a^s un* ev vtiy re a o=rrjtr*nr By pvenj^ng ov i«*k ua^mve cocip 
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■ KIJtiDftlMAL CCyivfMn Jl JUnOKO 
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THE PROFESSIONAL APPROACH TO 

SPECTRUM 

SOFTWARE 



We are a well established software 

company expanding into the field of 

Personal Computing. 

ENHANCE YOUR BASIC 

Now BVBitabfe 8AS/C Toolkit includes: 

• Add logical arithmetic functions 

(AND, NOT, OR, XOBJ 

• List all BASIC variables and arrays 

• Speed up your games with our fast 

screen output. 

• Renumber your program 

(including GOTO and GOSUB) 

• All routines in machine code 

• Easily called from BASIC 

• Fully documented 

• Runs on 16K and 43K SPECTRUM 

£9.95 inc VAT (+np.&p.) 

Tip Qrtfgr or to ebt$in details g/ pi/r other protjyt;t$ contact; 



Malva Ltd. 

REAL TIME SOFTWARE SPECIALISTS 



70 JtSHCHURCH DR. 

WOLLITDI 

N0TTI1BH1M 

naa m 
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BREAK THROUGH 

THE BBC 

OPERATING 



3 



SYSTEM 




Th6 Breakout program. 

lOKERHOR HUM 

3G PRQCSETUP 
ttMCOCGOUKT 

ptcnLLnr 

6epPlHTTflB<S4 9>, -SJiP 'IF?BC<54 RNO?B*<21 GOT09B 
7BT;«E*e REPEAT SOUND l 12,-0, TIME- 3' UNTIL TlrtE>2«« 

easouH5t.ii,-is,9-3'iF ?ec-s* 'xv-^xv «^ftwo<*>~3>.?¥v*2i3'G0TG4e 

teaiF GL'*>e Txv-R&KfxvViWoao 
l:3 :f >sH>Ht_scoin huscore-s* 

iSePRIHTTflB<a,lfi>0«*i33 ,, HIT 'C'-*WQTHEP CflrtE 0f*"CW»15I(Tfl©C?-l7 3CHMi34"'ES 

CAPE' -START FftOTI BESlMNIfJC"CHR«i5jt 
J30TF HOT rMKEV£-S<> GOTOlSS 

14e?KV-CS*RHD<2>-97 | ?W-SS5'rue*l BU<-B«LLS*:< ' < SSi s*a ' GOTO** 
■,;e?EF "POCCOURT ■ LOCAL I3i,j3i 
I55CLS 

16SIF ?HS<11 RNT> ?8C»54 ?W$-?W£*2 
ITeCLS'PfttNT'FOft IV.-9 TO ^PKINTCHRHSe'NEXT 
1 SeP* I HTT AB< 1 . i. 36TR1 HQH. 36 , CWW 1 12 3 

2e0F0RI!i-2 T023'PRlNTTfie<; 1 , 1 i )CKR* 1 8 1 J TR8< 3* , I S? 5CHft«34 J 'NEXT 
2ieFORISi-?US+2 TO ^JS*?. PJMMTTR8< 2, tfc)STft IHG«< X< CHR»l 2* > NEXT 
229FORIM1 TO THS +1 ■PRIHTTRe< 6, IV.5CHR»131 ' NEKT 
230R£STO*E ' FOR I*-l TO 6 REWJis PftIMTCHR*JS!i ■ MEXT 
243REFERT PR [ NT OIR* I 9 1 > UHT t L '/PCS*23 
25« DRTR147, 139 14$. 1*5- 145, 14S 
tSflT;<-RHrXl5 5+2 

27B*ElC*e +ef*l9tPB-39 TOB-t PRIHTTflBi 19*21 )*CMRW2;STRING*<?8L-1 jCHR*47)jCHR* 
37 

2ee?BX-T% ?lx-t?j rev-ae tly-2© *px-t?!*2 > ''py-so . *[>x-a . ?&r-e ■ pr tunned t* , 20 >chr* 

jSePRIHTTBBC 1 - 8 >0HR#i31 1 b HI„.Sco-*t - 1 CMRtl35j MI-SCORE > TRB< 16, B >C*R*133j "Ssei*r i * 
I CHR11 34 * ! 5*, TH8< 29. 9 >, CMR*13Cr Balls i ■ » CXR*1 31 JBL* 
M»R£?£F T LUT:l IM'.E-". -SS.' 
SieEHDPROt 
328CEF PRGCSETUP 

SWOfUORO-lFFFl ■ OS«RCH*tFF 66 ' 0$eYTE".frFF= : 4 
34BVt>U23.9£e2J9-0J«J 

ase&m cot 9-ti e,T* b,t3 ^t* e,Bx e,ev b^pk bpt o.kv e,w 6,bp e,p« o.bl e. 

rV/stfis continued on page 83} 




Chris Melville's last two 
articles delved into the 
BBC operating system — 
now you can break out. 

The PROGRAM published here is a Basic - 
driven assembly language program to play 
either Breakout or Breakthrough. It uses pixel 
graphics in Mode 7 50 that it should run on a 
model A if you miss out all the comments and 
put multiple assembler statements per line. 
Using pixels in mode 7 needs some riddling 
which would slow down a Basic program too 
much to make a challenging game, but this one 
is both fast and smooth. It was intended as an 
example of how the MOS calls would be used 
in games programming, There is not a direct 
memory reference in the whole program — 
unusual for a game — so the program will run 
on any operating system and also with the 
6502A second processor installed. The 
features are: selectable bat size, increasing 
game speed as score increases, selectable initial 
hardness, selectable bat speed relative to ball, 
selectable number of balls per game, wall 
lowers every time you get through the last one, 
breakout or breakthrough, and high score. 

Some of the operating system calls are as 
follows: 

Line MOS 

numbers routine 
680-710 OSWORD17) 
950- 1000 OSWRCHI31) 



Purpose 
Product a beep 
Perform Tab 

Examine character at 
cursor position. 



1020-1030 osBYTEnas) 

icontinvtid on page *?/ 
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Tim Hartnell's Success in tha Fast Lena Computer Guides ' 



Make the most of your 

BBC SPECTRUM 
DRAGON ATARI VIC 

ZX81 ATOM 

With half a million books sold, Tim Hartnell and Interface Publication & seem to be doing something right for those who want to master their 
computers quickly. Tim explains: "We Concentrate on books written in dear English, with a minimum of technical terms, with lots and lots of com- 
plete programs, so you can get something worthwhile running within minutes of first opening the book". 



BBC 

( } INSTANT MACHINE CODE — Jeremy Ruston, tape and 
book. Enter program in BASIC, trigger the compiler, and it 
changes automatically into super-fast BBC machine coda. 
Simple to use — £34.95. 

( ) LET YOUR BBC MICRO TEACH YOU TO PROGRAM 

— Tim Hartnell — £6.45. 

( | THE BBC MICRO REVEALED - Jeremy Ruston - 
£7.95. 

SPECTRUM and ZX81 

t ) PROGRAMMING THE ZX SPECTRUM - Tim Hartnell 
and Dilwyn Jones. Over 100 programs. The UK's leading 
book for learning to master the Spectrum — £6,95. 

( ! GO GAMES AND APPLICATIONS FOR THE SPEC- 
TRUM - David Harwood - £4.95. 

I ) INSTANT SPECTRUM PROGRAMMING - Tim Hart- 
noil — C -60 spoken word tape with book, simple and fun to 
follow - £4,96. 

( ! BEYOND SIMPLE BASIC - DELVING DEEPER INTO 
YOUR ZX SPECTRUM - Dilwyn Jones - £7,95. 

( ) CREATING ARCADE GAMES ON THE ZX SPEC- 
TRUM — Daniel Haywood, Full Instructions with 17 major 
programs as a bonus — £3-95. 

( 1 20 SIMPLE ELECTRONIC PROJECTS FOR THE SPEC- 
TRUM AND ZX81 - Stephen Adams - £6.45, 

( } GAMES ZX COMPUTERS PLAY - edited Tim Hartnell 

— 15 games each for Spectrum and ZX81 —just £3.95. 

{ J GETTING ACQUAINTED WITH YOUR ZX&1 - Tim 

Hartnell - £5,95. 

( ) 34 AMAZING GAMES FOR THE IK ZX81 - Alastalr 
Gourlay — £4.95. 

( > 49 EXPLOSIVE GAMES FOR THE ZX91 - Tim Hartnell 

— £5.95. 

( ) MASTERING MACHINE CODE ON YOUR ZXS1 - 

Toni Baker — £7.50. 



DRAGON 

( ) MAKING THE MOST OF YOUR DRAGON 32 - Clive 
GiftOrd — Over 1 50 programs, explores all the Drag on s 
resources — £5.95. 

( ) DYNAMIC GAMES FOR THE DRAGON 32 - Robert 
Young and Tim Hartnell — Thirty great games including 
Asteroid, Space Search, Reversi/ Othello and Cubik's 
Rube -£4.95. 



ATARI 

( } MAKINGTHEMOSTOFYOURATARI-PaulBunn- 

Msster the sou nd and graphics and get your Atari to do just 
what you want it to. More then 20 major games — £8,96. 



VIC 

I } GETTING ACQUAINTED WITH YOUR VIC 20 
Hartnetl — £6.95. 



Tim 



( ) 



MACHINE INTELLIGENT PROGRAMS FOR THE 16K 

ZX81 — Charlton /J ones /Harrison — includes Backgam- 
mon and Eliza — £5.25, 



I } ZAPI POWI BOOM I ARCADE GAMES FOR THE VIC 
20 - Mark Ramahaw - £7.96, 

t I 60 OUTSTANDING GAMES FOR THE VIC 20 - Sym- 
phony for a Melancholy Computer — Tim Hartnell — 
£6.95. 



ATOM 

( } GETTING ACQUAINTED WITH YOUR ACORN 
ATOM - Trevor Sharpies end Tim Hartnell - £7.95. 

I ) 39 TESTED PROGRAMS FOR THE ACORN ATOM 
— edited Tim Hartnell - £6.45. 



PASCAL/BUSINESS 

( .i LEARN PASCAL ON YOUR BASIC MICRO (Pascal for 
Human Beings) — Jeremy Ruston. Second edition. This 
book comes complete with a compiler listing which allows 
you to run simple Pascal programs on your BASIC micro 
(including BBC, Spectrum, VtC, Oric, Apple, IBM PC, 
Dragon) - £5.95. 

t ) HOW TO COMPUTERISE YOUR BUSINESS - 
SUCCESSFULLY - Derrick Davey and Richard 
Womack, foreword Tim Hartnell — £6,95. 



Interface Publications, Dept YC3, 44-46 Earls Court Road, London, W8 6EJ, 

Please send me the books indicated above . I e nclose £ 

Name 

Ad dress 



■I'ee TMf 
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(listing continued from page St) 

ov o,ec 8,6eep s-ns e^ss s.dx o.dv b-db b.lx o-lv e- speed 8,thru g-lfvel is 

3G87DOT-161 ?«DOT*l >-l62>+CDOT+2 '>-lS4 

3rer<ooT*3 ?«iss *< dot** >*i?e - ?< dot +5 >«Z24 

38* K BEEP >.fcFFF 1 89 1 1 " f < 8EO»** >-t3393F 
3987SPEED-38 >S?:*9 *WS"i *XV»1 riV-233 
408P 1 TCH-SEEP+h* H I _SC0RE-8 
410 PROCASSEmBLE 

420PRCC I NSTRuCT I QMS 

430EHDPR0C 

44&&EF FWET5€THEEMei«<J«>'LOML K5i 

453 PRINT" < - 1 1 5S * " t« " J J5iJ " >" , CHR*133J 

4GBREPERT K" .- CfT-MC*©" ' UNTIL Y?.>-ir, AN© K".<"J* 
4 rePft I NTCMftf; k **nsc " o 

49<JCiEF F*0C INSTRUCTIONS CLS 

mbcls ppihT 1 'CHP»i3i'*e c E R K o y t c.kelville '83" 

518PRINTcm?*143, STRING* IS.""*" >;SPC<9 ^iSTRINW 15* "^ > 

S2BPRINTCHRH34: "UPut fK>. 9 F bill* *«r tint V ■ BALLS^-FHGETBETWEEKK 1 . 5 > BLSt- 

BALLS': 

538PRlNT'CHftBl36. "If*Ut lrtlt1*l bit tiz*". <*BL-FMGETBETiJF.iyJ<l-S> 
348PftINT'<>lfi«133 'I*l*«t b*% *f**d "J ■ J ?eV-FNCET8ETWEEK<;i,4> 
53ePRINT'CHfi«i3«."Hit f(* br*itrOUT,T ?Q>~ b^*#t THROUGH" ■ BEPERT X*-CET* t UNTIL 

X*--'D" OH Xtw-f'tP X**"0" 7THR1Jir3 ELSE ?THRU»233 

569PRtNTOR*134. "!wut li>iti#l ?**« *F**d"' ' 'tflt-FHGETBETHEEWl 1 . 3 ■■ 
379 PfllNT"CHR»129.i- | Z-bat l«-rt,X-blA rl«-it. SPACE BAR~1#f'v#- . 
309 PRINT "CMR»1 36 <" k*w t* »ttu-t .... 

399 X-GE7 
6891F H*»i '< LEVEL *H.IE23Z82B' KLEVEL*4>-4,lSlStSlC> KLEVEL+8>»t 121 31416 KLEVE 

L+:zi-&eBeceFii else < level >a.iei9i flic- klevel+4 >*ti2i3i4i6 k level+b W.688C3F u 

1 < < LevEL+ 1 2 >-*eeaceF 1 1 

fi!0IFHV.»3 KLEVlL>"iiiai3i«lSi KLEVEL+4)*4.B»BC«F11- 'ajEVEL+B^-SjBBOCeFll K LEVEL 

620ENDPRQC 

63B0EF RROCflSSEMBLE LOCAL PASS* 

6+BDIH FPEE - i2S88 

65BF0F PflSS^O TO 2 STEPS 

$68?*^ FREE*. 

«7B£ OPT Pft3S>. 

ese.PiP ldx "BEEP mod 2se 

£90 LDV KBEEP DIV 2?4 



788 lda *r 

718 JSR QSHOR0 
729. BALL LDfl PX 

7??.?= delay 



740 

730 

W8 
778 
7S8 
79fl 

faa 
bib 
828 



840 



see 
8fe 
ssfc.sue 



CLC 

BDC XV 

STB Pit 

LDfl PV 

CLC 

ADC W 

STfl PV 

LOB PX 

15' P 

str ex 
to* pv 

LOV »233 

SBC »3 

tCS SUB 
CLC'rtOC #3 
STV Bv 

STfl 0'<- 



^SET UP OSWRGl 
>.CO R BEEP 
•FIHC NEU 

M»IX£L PCS. 
SOP SBVL B¥ 
vflDDIHC On 

\X*Y VELOCITV 
NCOMPONEtJTS 
xTO 0Lt> POS. 



^HORX OUT Tf» 
-POSITION OF 
\BflJ_ 



MKWi 01JT TUB 
vPOS. CF 

vcooao. of 

vgflLL M« IT5 
NP1XEL MEIdHT 
■■.ABOVE V-Ct". 



M0 

srae 

948 

99t LW «9l 

96C JSR OSWWX 

97B LDfl BM 

ftf JSR OSWRCW 

?=>G LOfl BV 

ieeo jsr osurch 
itti 

1B£B LDfl 4135 

IBS* JtM OSBVTE 

IB43 STK Tl 
i83« 

iaea l&a ti 

1B7B CMP #112 

Iftja BME SKP1 

1&?B JHP LIO 

llie^SKPl CMP Hl&i 

nee BHE SKPS 

ll^fl JHP SIOE 
1149 

uw.SKPa cpp »?:-* 

11 BO BHE "KPS 
117& JPP SII>E 

1158.SKP3 CMP #47 

1*B3 BWE SKV2 

1218 JWP BftT 

1328 

1238-5XV2 CrlP «42 

BHE StCKt B NIT OH THE 

1258 JHP LBffT \SIDE OF BAT 

LSXB 

-127B.SKK1 CMP "37 

iaM "• - •• ■ : 

129S j«p swat 
i-eo 

1310. SKK3 LDfl BY 

\SZQ C"P i£; 

LMB BME 5KP4 

1 340 RTS 

1WS6 

13€0.SKP4 LDP Tl 

13*0 'nF IHS4 



nCOCE FOP Tftfl 

MiovE to x,r 



vEXflPIINE CMflP 
sfiLRERCV HERE 
<s * PUT If* Tl 

NSEE IF IT IS 

\PBRT of tqf 
^MflLL< EF SO 
-sCO TO "LtC 

SfiRC IF IT IS 

PAST OF LEFT 

vSI&E MftU..-. 

■JWD S«ME FOR 
BRIGHT HfiLL.. 



mf it was 

^PflRT OF BflT 
vOO TO "BAT 

%ALSQ TEST FOR 



sflWO OThEP OtJE 



^IF BflLL MftS 
vCOW OUT, 
VRETUBH TO 
\BA*:r. 

NSEE IF BALL 
•-NPS HIT B 



: IBB 




BHE 


8KFS 


^BRICK/IF SO 


L3?> 




jttP 


BRICK 


vGOTO" BRICK 1 - 


1488 










1410. 


SKP3 


LDft 


•31 


■^HOve to the 


1420 




JSR 


OSU'PCH 


\POS. OF LBST 


t430 




LCA 


LX 


sPOS- OF OflLL 


I44B 




JSR 


3SMRCH 


nAMD RUB IT 


14W 




LDfl 


LV 


->out 


1460 




JSR 


OSWiCH 




1470 




LDfl 


#BSC" * 




14B0 




JSR 


OSHRCH 




14SB 










L9M 




LDfl 


PX 


\FIHD PIXEL 


1S18 




BHD 


■ 1 


INSIOE X-CO, 


1528 




STH 


OX 


vOF BflLL. 


1S3« 










1540 




- : 


ROC DV 


M«« LOOK-UP 


1-3? 




CLC 


HDC OV 


vTflSLC TO 


I5«? 




TAX 




xOEtlOE WHICH 


1578 




LDR 


COT^X 


v-CRPPWlCS CHR 


155B 




STP 


T£ 


vTB REOJIREO. 


■-,?.-; 










1688 




LWl 


#31 


^do fl TP.e,nnt) 


HSIO 




JSP 


C5WSCH 


--PRIHT THE 


■ SSfl 




LDP 


BX 


-5RASHK5 


[«30 




Jgfl 


OSHRCH 


•sCHfltffflCTER 


1640 




LDfl 


ev 


sTHAT MflS 


1638 




.;- 


0?MRCH 


WORXED OUT 


t*$e 




LDfl 


T2 


\T0 REPRISENT 


167B 




JSR 


OSHRCH 


MN£ SftJ,. 


lb«8 










1«H 




LDfl 


BX STfl LX ^SET NEU LAST 


1768 




LDfl 


BY STfl L¥ ^COOROINRTES. 


1710 










17£8^TME 


HE t 


SECTION 


IS RESPOHSIBLE 


l7138>.FOR 


BCANKIHC THE 


KEYBOflHO Bt*T> 


l743^MOVIH^ BflT ftCCORC I HGL V . 


173^ 










1760. 


T1BBT 


LDfl 


*12S 


vTEST 2,X KEYS 


1770 




L&V 


#«.ff 


^USIHC THE OS 


1780 




LDX 


•480 


VOSBVTE 129 


1790 




JSR 


OSSVTE 


-•EQUIVflLEf-lT OF 


isoa 




TVR 


em xcot * 


isie 




LDfl 


• *29 


vOR IHKEY/-SS> 


i«ae 




L&V 


HIV 


sflMD BRflNCN TO 


|«38 




.:•■ 


* X 


VCORRESPCNOIMC 


Ml 




JJ8H 


OSBYTE 


NBRT-«OV]HC 


.-'■"■ 




TVfl 




-•ROUTINES IF 


L«68 




BUI 


ZCOT 


^2iX PRESSED 


:S---> 










L«BB. 


•'?"■; 


JKP 


BRLL M?ETI 


!B5B 










lfOB. 


Xgct 


L^H 


3V STfl Tl Fih > VflLUC 


s?ie 




■-- 


BT1 


VTO BE BOOED 


1920. 


BGOT 


LDfl 


•e sec 


n BftT POS. 


[*K 




i5: 


BV 


nRND store 


l?40 




STfl 


Tl 


MT W Tl. 


1?» 










iwe. 


BT1 


LDfl 


lei 


^MOVE TO TAB 


1970 




JSR 


CSHRCH 


vPOS.OF STflPT 


1?B8 




LDfl 


BP 


NCF BfiT. 


1999 




JSR 


OSMftCH 




2BM 




LDfl 


121 




2018 




JSR 


OSHRCH 




!-■'-■ 










;.-::: 




LDV 


BL 


Nt+EXT FEW 


.■"■-■"■ 




LDfl 


•RSC* ■ 


M.INES DEALS 


20SI . 


BT2 


JSR 


QfiMRCH 


-HITH RUBBING 


2KB 




DEY 


Bt4£ BT2 


nOUT OLD BRT, 


2078 




LDfl 


08 





{continued from page 8U 

Perform Tab 

Test z and x keys 

on keytjoafd 176CH790 0SaYTE(1Z9I 

Printing spaces Xo 

rubouttMt 2030-2090 OSWRCH 

They arc repeated at several different places in 

the program. The assembly code is fully 

commented so it should be possible to develop 

the game further if required. 



2eee 


SEB BT3 




2998 


LOB tflSC* "'JSR 


3198 






211B.BT3 


LOB PB 


NHEXT SECTION 


2129 


CLC=ftDC Tl 


\WORKS OUT 


2159 


STfl T2 


^POSITIONAL 


2149 


AND #1 STfl T3 


DETAILS OF 


2150 


LDfl T2 LSR fl 


s»JEU BflT AND 


2165 


STfl T4 


^STC^ES THEM. 


2179 






2180 


CL.C 


VHORK OUT END 


2190 


ROC BL 


^POS. OF BflT 


£200 


CLC 


■JIKO SEE IF 


2210 


ROC T3 


".TOO FAR TO 


2228 


CUP 439 


sRIGHTK IF SO 


2238 


BCC BTT 


vDC NEXT B1T> 


2240 


LOft *38 


<sMOVf BAT TO 


2238 


SEC SBC BL 


v;icmtmost 


2268 


BTH BP 


\POSTTIOH 


2278 


flSL fl 3Tfl PB 




2208 


LC'R »0 STfl 09 




2298 


JMP BT4 




2389 






23I0.BTT 


LOfl T4 


M*flS BflT HIT 


2J28 


Cf*P *2 


.-._ ^T ^E^T 


2338 


ecs ate 


SHO-SKIP 


2340 


LOft *4STA PB 




2359 


LOB #9 -STfl DB 




•99 


LOB *2'STfl BP 




£378 


JMP BT4 




2399 






•2399, BTO 


LOfl T£iSTf| PB 


■sTRRNSFER 


2499 


LOfl T3ST9 DB 


'■-TO PERfflHEUT 


£4!0 


LP* T4 i STfl BP 


^REGISTERS. 


2423 






2438. DT4 


LDfl »3l 


--.DRBtJ BAT AT 


2448 


JSR OSHRCH 


^POSITION 


2458 


LDR BP 


^GIVEN B't' THE 


1468 


JSR DSURCH 


^COKTEMTj Of 


2470 


LOB «2 3 


vTHE PERMNT. 


2468 


JSR G-SHRCH 


-JJECISTERS. 


2490 


LOB DB 




2398 


BEQ BT3 




2^18 


LOR 1*2 ■■JI1P BT6 


BS2B. BT5 


LOB *47 




2538, BT6 


JSR OSvlS-CH 




2340 


LDV BL ' LDfl #47 


235B.BT7 


OfY BEC BT8 




2-3S9 


JSR OSUfttH 




25?8 


JP** BT7 




2509. BT8 


LDfl DB 




2398 


PEO BT9 




2689 


LDfl #37 ■ JSR DSURCH 


261 9. 9TS 


JtlP BflLL \RETUfiM TO START 


2628 






2638 






2643VTHE 


NEXT BIT IS THE l 


2638^-UHEN 


TMR BflLL HITS 


Tl*E "ROOF" 


2660 






2£?8*L1D 


LOfl PX CHR #4 


'BHE LDO 


*6«8 


LOfl pv cmp *& 


SM- LDO 


S690 


LOB «8 SCC ' SBC XV i STA xv 


2700. LD8 


LOfl *130 


■^SET UP PITCH 


2719. LD1 


STfl. PITCH 


t:j BE BtEPtD 


2728 


LOfl »8 


-NEGATE AND 


271T 


SEC SBC W 


^RE-STORE V 


2749 


STfl W 


ncomponeht of 


2738 


JMP PIP 


^BHLL WEL01TV 


2768 






2779NBN0 


WHEM THE BflLL 1 


-IITS THE SIDE' 


2798. SIDE 


LOfl *S& 


NflS BEFORE... 


£688 


STfl PITCH 




2819 


LOfl*e 




2820 


sec sec xv 




2838 


STfl XV 




2840 


LOfl BV 




23S0 


CMP »£l 




2Sfi8 


BCC SID1 




2878 


LDfl pe 




2809 


CMP »5 




2890 


BCC £102 




2908 


JHP SKK3 




291B**IM 


LDfl #8 SEC SBC YV STfl YV 


2928, SID1 


JMP PIP 




2930 






£949 v .ftNC- 


UHEH THE BALL 


4ITS THE 6AT- 


2958 






29?0»BfiT 


LDH XV 


■ SflLL LEAVES 


29*8 


BMI Bl 


.MIDDLE OF 6RT 




(continued on pegs 85} 
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CAMEL PRODUCTS 

MKMK -81.2 Faster than a Floppy. Easier than an EPRGM. 
A 4K CMOS memory and Lithium buttery unit. Saves 
programmes upto ID years without external power. Plug h into the 
ZXH I and Hick a switch and your program is ready for retrieval, A 
simple PRINT USR . . , entry loads your program into RAM. 
Resides in 8-12K but can be moved to I2-I6K. Comprehensive 
notes fr aamplc, £29.95 

CRAMIC mi .2 

Banish the Whir, Click and Try 

again of ZX8I Systems 

16K CMOS RAM and Lithium 
battery in cabled ABS case, with 
expansion adaptor. 
Powers off the ZX8I when 
running. Resides in I6-32K, Can 
be used like an ordinary I6K but ■ 
can also retain program upto 10 
yea r s . J n gen i ou s hardware/ 
software allows swopping of 
RAMs from program £79.95 

ROM-til 

Provides two 24 pin sockets for up to 8K of EPROM memory in 
the 8-I6K area. I™ proms are per ma rent memory whieh r^uire 
programmers (see below) lo write to them. Can use 2516/32 or 
2716/32 £14.95 

PIO-81 

An 8 + 8 line parallel Input/Output card which lets the ZXSI 
communicate with external systems. Rugged TTI chips used, 
Connections on two S pin sockets. £U,M 

l>RH AM 81 A 64K with tklras 

Full 64K Rampack with link options lo disable 0-S-16K. Plus a 28 
pin FPROM socket for 27I6/27J2/2764 and even the latest 27128 
from Intel. Fast /slow Eiprom option, Professionally built and 
tested. In an ABS case with an LliD indicator. £69.95 

NEW CAMEL PACK NEW 

Finally, from a prestigious consultancy ... A compactly built & 
tested I6K RAM for the ZXSt. Bui WOW! Look at the price 

£17.35 

NEW PROMER-I] NEW 

At last! A low wsi reliable programmer for 25)6/32, 2716/32 
F.PROMS. This is the solution io using; FPROMs instead of tape. 
Requires 4xPP3 baticrio for a regulated 25 volts. Remarkably 
priced al £19.95 

NEW BLOPROMRI \KU 

A highly sophisticated Eprom programmer for the 2516, 27XX 
single supply families. Y«, even the 27128 from Intel. Check, 
Read, Program + Verify all or pari of Eprom. 
So immensely user friendly you'll hardly need the manual. 
Designed for the beginner but includes a single key entry route for 
the professional. Supplied as firmware, the m/c driver routine 
alone is worth more lhan the price of BLOPROM-81. No 
Personality Cards or other additions, just a £X8L Several inbuilt 
safety features. On-board Vpp gcncralion. 28 pin ZIF socket. 
Cabled connector and extender pine. ABS case. 
Note: Can provide up to 56 inputs or 40 outputs as an I O £79,95 
NEW PIO-SP NEW 

An 8 + 8 line parallel input 'output card fox SPECTRUM £18.50 

OTHER CAMEL PRODUCTS 

MEMIC L Two kilobyte battery backed CMOS RAM unit for 
2716/32 socket in any system £26.05 

MEMIC L.2 four k& version of above 05.95 

APPLE PAD 12" Rainbow cabled connector for Apple slots 

£5.95 
PPS Cased, switched P5U. + 5, + 12. 12V. @ 3, 1 . 0.25A 

£44,95 
MSB Monitor Stand for Mil 
IT' x 12" x 3.75" P + P £3.50 
PSS Standard printer stands for 
OKI, Epson etc. 15" x 12" x 4.5" 



micro. Sils #v>cr 



the B«*b 
£19,95 



£16.95 

X14.5"X 
£19.95 

POT Printer Output Tray for 
II" fanfold paper P+P £3.50 

£16,95 



P+PO.50 

PSl. 1 arpe modul I"' 
3.75" P+P £3.50 



fr* 



UK, VAT extra. No VAT on exports P+PCK.Free 
Europe + 5% — Overseas * 10' k, 
■iVuiiiJ UK A, Worldwide dealerships available. 




CJmfrrijf McrOtfKlwtKS m. One A*fa> M, Ofrcte £84 !ttn it 10223/ JT4SI4 



Oakleaf computers 

Education Hobbyist 4 Small Buiin«it Computer* 

BOB 



LTD 



Model B 

100K Single Disk 

100K Twin Disk 



£399.00* 
£265.00* 
£389.00* 



OAKTREE WORKSTATION 

Teak £24.95 ^ white £22.95 

ELECTRON FOR DETAI 



ill 



Acorn Atom & BBC Twin User 
Joystick Interfaces £13.95 

(Free Carriaae — Please tine model) 
All Prices include *f ft.QO Carriage 

VAT. 



BBC 
SOFTWARE & 
ASSESSORIES 



E30 



NETWORKING 

& EDUCATION 

SPECIALISTS 



Pl«**o Hnd your 141 DUDLEY ROAD. GRANTHAM 
rnruCUnca W;- LINGS NS31 9AD T*l; 10176) 7699* . 



SOFTWARE 

for Zil-BlzxspectrumBBC Micro 

50 Naw maths programs — improve your maths 
and programming skills by playing Simon maths 
Games. 

Choose your own level of difficulty — suit ages 10-16. 

10 programs on each lape — most incorporate 
Moving Graphics and are fun to run. 

Let your computer help you to pass your exams. 

Maths 1 N umber. Area, Fraction*, Decimate. Money Length. 

Number. Estimation. Test 1. Came 1 

Maths 2 Volume. Ratio. Percentages. Perimeter. Bases. Time, 
Number. Estimation. Test 3. Came 2 

Maths 3 Directed Number. Co-ordinates. Angles. Scale. Probability. 
Density, Temperature. Estimation, Test 5, Game 3 

Maths 4 Sq ua re Roots" indices. Circles, inequalities Statutes. 
Number, Fractions, Angles. Test A, Game 4 

Maths 5 Equations. Directed Number, statistics. 

probability Circles. Equations. Pythagoras. 
Simultaneous Eouatsom. Test 5. Came 5 

Simon Software 



Quality tapes copied at normal speed lor belief 

"eproduclksr}. 

Cassettes with 10 programs, full instructions 
and Primed Programs £6 (inc. VAT). Plea&e add 
FREE! blank tape wilh each set ordered. 
Sand cheque/PO lo; Simon Software. Oept. E.S. 
(or Requisition Order). Freeposl. New End. 

Redditcri, Worcestershire BS6 6NE. 

(Please state ZX-81 (IK), (16K)or BBC Micro) 

i or ZX Spectrum. 



El p&P 
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Z98& 




LDY 


HI 


%UJTH unit X 


2550 




STY 


*v 


-VELOCITY IN 


?&ee 




JMP 


ez 


NMHGNiTUDE 


3010, 


Bl 


LDY 


•ass 




3CSP 




STY 


KV 




2S3S* 


B2 


LDfl 


*10 




se<@ 




MP 


LDi 




:-■■■:•: 










3666. 


Rem 


LDfl 


•2 


IF Bft.L HIT 


3370 




srn 


XV 


«PGE OP BfiT 


3«s? 




JNP 


02 


\OlFPEf?EHT 


■:■•.•;■•- 


LpflT 


lda 


H3T..1 


vbouhcimi; 


aieo 




STfl 


KV 


^OCCURS 


3110 




jnf> 


02 




3ise 










3i3B- 


THE 


NEXT 


SECTION 


DERLS WITH THE 


$149 


SflLL 


HftVlW »RrCK. 


SiSS 










3iee, 


BRICK 


-WORK OUT TH8 


31?© 




SEC 




JtOi MjrtBCft 


-: ft 




see 


by 


VfitJTJ PUT IT 


31M 




cue 




IK Ti. 


-.-.-■:' 




ROC 


HS 




3210 




STfl 


Tl 




: 220 










3230 




LDR 


BH 


-HOW UQRK OUT 


^240 




SEC 


sec »2 


^THE START 


3SM 




' HI 


ttFt 


s-OF es:c*: 


-;■;.- 




CLC 


POC *2 




3370 




STfl 


T2 


v *T2 


seas 










*290 




LM 


i3i 


n&O fl TflS TO 


3309 




J8R 


OSURCH 


VTHESEGINHIWE 


3310 




LDH 


T2 


vop the esrex 


5329 




J58 


OSWRCH 




3390 




LDfl 


BY 




3340 




JSft 


OSWRCH 




3338 










3366 




LtH 


*tf*?C" '■ 


NOU BLRHK OUT 


33?& 




SC 


OSMRCH 


V0RICK 


33M 




J8R 


03URCH 




3390 




m 


OSURCH 




3499 




JSfi 


=-CH 




34 ie 










3420 




LDA 


H 


SWQM 


3430 




T«X 




PITCH OFBEEP- 



3449 


RSL R 




3459 


flSL ft 




34S9 


flSL ft 




3470 


ftSL ft 




34^9 


ST A R1TCH 




3499 






?r^9 


TXfl 


^INCREMENT 


^519 


CLC RC>C S* 


^StORE OS PER 


3320 


STfl SK 


\ROU HIT. 


3539 


LDA *& 


^NOTE-SCORE 


3540 


ROC SX+1 


MS H 2-BVTE 


3336 


STft 3J!*1 


^CUWJTtTY 


3 jo™ 


JSft Wtn* 


XTHIS ROUTINE CHECKS HOW HIGH THE SCOPE IS RHD 


CHRt/CESTHE DIPPiryLTV RCCORC-INGLY. 


3S70 






3S!39 


LDfl THRU 


N^GflTE V-CMR 


3?S0 


en i ibc. 


-■0- VELOCITY 


3500 


LOfl *9 


vtF HOT 


3610 


SEC 'SBC W 


■vPREftKTHRO^. 


3€30 


STB W 




3639 






3*40. I0C 


LOft BC 




3630 


CLC-ft&C il 


siHCREMEKT 


3000 


STfl BC 


V0RICK COUNT 


3670 






3*99 


LDfl •9>TftY>T0Kt< 


3639 






3700s THE FOLLOWING SUBROUTINE USES ft LOOK UP TA0L.E CALLED "LEVEL" Tn DECIDE 


OH THE 5FEEP OF THE G»C 


ROR ANY PARTICULAR 'CORE LES$ THAU 1024 


371B.PRHS LpX 8**1 


M^T SCOREHICH 


372© 


LDV SJl 


vGET SCORE LOU 


3730 


TKft=ROR R 




374B 


THX* TVft 




3730 


ROR ft TflYTXft 




3769 


ROR fl"TBX'TYft 




3779 


ROR fl TRY 




3739 


LSR H LSR ft LSR H-L$R f 


3790 


TAX LDR LEVEL 


-H=STft SREEO'RTS 


3990. DELf 


Y PHfl'TYRPHH-TKR PKR 


3010 


LpX SPEED 




3820.02 


LDV *233 




>.D1 


DEY'SW Dl 




3049 


SHE 02 




3ovfl 


PLfl>Tfi* = RI.R TftV PLft F-- 


38«0a 






3&70HEXT 


' • 




3990EN[>PftOC 


■ 






. 



SEVERN SOFTWARE 




MORIA 

SPECTRUM MMK 
0R1C48K 



SPECTRUM - ORIC 



£4,95 inc. 
£4.95 inc. 



QUINCY 

SPECTRUM 4BK 



£5.93 inc. 



A challenging graphic advftnrure set in the 

Mf/ies of Moria. Can you survive 

encounters with the Monsters of Middle' 

Earth? Will the Wizard hdp yem** Are you 

feted to die beside the sealed doors? Or 

have you the power to open ihem? 

Unless you find Durin's Ring you will never 

leave the Mines alive! 

A game to test your character. 

We guarantee to replace at once any 

cassettes soft by us that fails to load on 

receipt. 
mThe exsct software specification varies 

from machine to machine particufarfy with 

regard to sound and graphics 



PLEASE SEND ME 

(STATE MACHINE TYPE* 



! 



I ENCLOSE CHEQUE. 'P.O. FORE 

NAME 

ADDRESS .,..„.„,- .... 



POSTCODE 

SEVERN SOFTWARE 

5, SCHOOL CRESCENT, 

LYDNEY, GLOS GL15 5TA 



Get the mast from yotir Micro. 

*A specially commissioned version of 

that well known 5- Dice game for 2-6 

players, played and enjoyed by families 

world-wide. 

Why play alone when the whole family 

or a few friends can Join In? 

This is not merely a game of chance. 

You can only win by skilful playing. 

Easy to learn but Totally absorbing. 

Features: — 

• Full colour and graphic game 
displays. 

Individual 5 era en score cards. 

• Dice control. 

• Full choice of score card entries, 
based on individual strategy, 

• Hold and clear facilities for dice 
scores. 

• Earn a bonus score. 
•Save game facility. 

Become the GUiNCY CHAMP in your 

house. 

•Written by TONY CHURCHER. 

• DEALER ENQUIRIES 
WELCOME 



GRAIL 

SPECTRUM 16K/4&K 
0RIC48K 



£4.95 INC. 
£4,95 INC. 



Exciting graphic adveniure. Where in the 

Castle Perilous is the HOLY GRAIL? 

Gather armour and weapons to fight 

Monsters. Sell treasure to s Trader in 

exchange for Strength potions &nd wound 

ointment - 

Where will the Warp teke you to? 

Trie Knights of the Round Table under-rook 

such Quests as a test of their knighthood. 

For you it will prove a lest of Skill, logic, 

intelligence and luck. 



ATTENTION SINCLAIR ENTHUSIASTS 

Send us your SPECTRUM prfgrufret for 

assessment You wiii find us friendly and 

prul£sfi.onak 

It we rind your material interesting mt will help 
you to develop N into a mutually benel«ia< 

comment: a packd£G. 



»ASK FOR SEVERN 
SOFTWARE AT YOUR 
LOCAL COMPUTER SHOP. 
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SIR Computers Ltd 
CARDIFF 

Agents for Acorn, BBC and TORCH 
Computers 



BBC Microcomputers 

Model B £3SS,00 

Model B with disc In (efface , , f5Q9,0O 

Singk lOQXdiaccMve E249.0G 

Dual 2 x TOOK disc drive £389,00 

The disc manual and utilities disc are both included. 

Upgrade of BBC MocW A to B £90.00 

Please telephone for up to date information on Prestel, Teletext, 
speech synthesis, second processors, etc. 



TORCH Computers 

2-80 Dbc Pack for the BBC Micfocompuior £837.00 

This unit connects to the BBC Micro in the same way as a 
normal disc drive, but as well as offering a dual 2 x 400K disc 
drive for use under BBC BASIC or other Fanguages it provides the 
option of using the wide range of CP/M software available for 
business and data processing applications. The firmware supplied 
with the machine allows switching between BASIC anct CRN, b 
powerful operating system developed from CP/M 2.2. 

In addition to the disc pack a second processor is supplied. This 
is a 2 SQA with its own 64K RAM card, communicating with the 
6S02A in the BBC computer through the 'Tube', Typically the 
speed of execution of programs under the twin- processor system 
is increased by up to 60% compared wilh a conventional single- 
processor computer. 

A third processor, the 16 bit 68000, will shortly be available. 
TORCH CF240 t2 t 796,00 

This an extension of the BBC microcomputer/ Torch disc pack 
System, available in a single unit. The Computer contains a BBC 
based peripheral processor connected to the main 2-80 computer, 
a dual 2 x 400K disc drive as described above, a high resolution 
(80 character) colour monitor and a complete British Telecom 
approved 1200 baud modem. It is the only microcomputer which 
has been granted permission for direct connection to (he Public 
Switched Telephone Network both in the U.K. and the United 
States, 

The TORCH can communicate either directly with another 
TORCH or with virtually any other type of Computer via Prestfll, 
Using the Gateway facility of Prestel it is possible for the TORCH 
to access vast amounts of information stored by private 
organisations on public database systems. The Mailbox facility of 
Prestell also allows the use of electronic mail. 
TORCH CH240/10 As above but with a 10 MB hard disc drive. 
TORCH CH240/21 As above but with a 21 MB hard disc drive. 

Peripherals 

Seikosha GP 1QQA primer ........... .....J , £229.00 

NEC PC B023 printer £389,00 

Epson FX 90 F/T type 3 primer £470.00 

Microvitec 14" RGB Monitor £299.00 

Kega 12" RGB Monitor £30,00 

Sanyo V4 ' RGB Monilo* , , £25Q.0Q 

High resolution 12" btacfc 'green monitor £95.00 

Wd hive arill got a Inw Jupitw Ago tompurors (n-ft in stock £39.00 

Software 

We currently hold in stock programs from the following suppliers: 



Acornsoft 

A & F Software 

Bug Byte 

Compiler Concepts 

Digital Fantasia 

UK Software 



Level 9 Software 

MoGmenc 

MP Sol ware 

Program Power 

Salamander Software 

Software for All 

Superior Software 



Unfortunately we are unable to supply software by mail except as 
part of a larger order. 

Delivery by Imerilntt ol any of the above items £10.00 

Unless otherwise stated all prices include VAT. 

SIR Computers Ltd, 

91 Whitchurch Road, Cardiff 
Telephone (0222) 21341 



D. A. COMPUTERS LTD 

184 London Road, Leicester LE2 1ND 
Telephone: 0533 549407 

AUTHORISED BBC DEALER AND SERVICE CENTRE 



£7.S0 
£7.95 
££,95 
£6,45 



BOOKS 

AcoTnsofi Creative Graphics 

Acornsotl Graphs & Charts 
BBC Revealed. „„„„ ,.„,... 
Basic Prog on B8-C .-„,... 
Lei Your SBC Teach You. 
Prog ramming me 6502 — Zaks 

£10.75 

Assembler Language Progs 

£8.95 

3f> ProfiS lor the BBC £4,95 

Pract. Progs lor BBC & Aiom 

£5,45 

Easy Prog. (Or the BBC £S.95 

SBC- SOFTWARE 
Complete Range 01 Acorn sol! 

Ssliwaie — .„.,«.,„■ £fl.G5 

Acomsoil Arcade Acl <?n ... £10.35 

Lisp Casserce.,,,, £t4.6S 

Forth Cassette....... ^ £14.65 

A*ftflF Of Program Power Software 

Range or Nicles-ait Software 

Beeb Invaders,,,.,, £6.09 

Maze Most ei .'Dodgem 5;' Cube 

, £S.$6 

Geographic 0u«... E5.&6 

Games far I6K BBC £5.66 

Disassembler & Character 

Builder £4,35 

B.BC Micro Covers: 

Vinyl £4.S0 Gottal £2.50 

Puce's DO NOT mc-iude VAT Pestaoe 50p on an .'ems except Corr-putefs. 
Mentors, Disc Owes and Printers £7 00 



B.BX- KARDWAHE 

BBC MosielA £261.30 

B.B.C Moflel B £348.26 

Single Disc Dfive £169.00 

12' B & W Monilo/...., £66.00 

!4" Mioovitec Monitor.... £250.00 

Sanyo Cassette Unit £20.00 

Cassette Leads -..,.,.- £2.00 

UPGRADES 

Complete A lo B KiL. £59.00 

Disc i/face Kit,,... £7a,oo 

Memory Upgrade Kit..,. £21.74 

Analogue Upgrade Kii £9.40 

Printer & User I/O Krt ,£9.40 

Senal&RGBKi! £11.45 

Expansion Bus Kit.... £7.95 

Fitting and Testing Ex.ua 

PRINTERS 

SeiKosha GP100, ,.,., £192.00 

Printer Lead — Paialiel £13.30 

Punier Lead — Serial £7.99 



ATOM SOFTWARE 

Games Packs l - 10 .... each £9-00 

Maths Pack 1 &2 *«h £9,90 

ATOM Business £9.00 

ATOM Life Package,.,, £9-00 

ATOM Word Paca Rom £25.00 

ATOM Toolbox ,. £22.50 



SPECTRUM 

24 LINE INPUT/OUTPUT PORT £18,95 

(motherboard not required! 

MOTHERBOARD - SIX SLOTS.. £26,50 

MOTHERBOARD PCB ONLY.. £ 6.50 

SPECTRUM 28 WAY CONNECTOR. £ 3,25 

MALE CONNECTOR ...£ 1.90 

34 WAY RIBBON CABLE ....... per metre £ 1.80 



ZX81 

a\J I via, F f\, C i fj KJr^ PI U ■ ? ■■..•.*..•. '•.-•--■ +!•.■-.«-. **f.* + -F¥-r<i--i- + «-i-F-f-t-i etc. tmaa 

SPARE KEYS ...................... ..each 

MOTHERBOARD ~ TWO SLOTS 

24 LINE INPUT/OUTPUT PORT ..,., 

16K RAM PACK ... 

MUSIC BOARD 

23 WAY FEMALE CONNECTOR 

MALE CONNECTOR 

24 WAY RIBBON CABLE .per metre 

GETTING ACQUAINTED WITH YOUR ZX81 

PROGRAMMING FOR REAL APPLICATIONS 

REAL APPLICATIONS TAPE 

MASTERING MACHINE CODE 



£20,00 
£0.25 
£15.00 
£18.95 
£25.00 
£18.95 
£ 2.50 
1.60 
1.40 
A 95 
6.35 
£11.44 
£ 7.50 



Prices are for built hems. Postage 40p under £4.00. 

Export postage t&vrftcG) CfW. Send SAB for fuff catalogue. 

Cesh wah order or ACCESS 



DEPT. YC5 



REDDITCH ELECTRONICS 

21 FERNEY HILL AVENUE, 
REDDITCH WORCS B97 4RU 



86 YOUR COMPUTER, MAV 19B3 



FILL 






©f=tOKGROUMD 


<RSCJI CODE- 


> 




RS! 24 


223 




LD HL C9216) 


33 


36 


LD B (23? 


6 


23 


PUSH BC 


197 




LD B <32> 


6 


32 


LD R <ML> 


125 




CP C32) 


254 


32 


JRNZ <+2> 


32 


2 


LD R E 


123 




LD OIL) R 


119 




INC HL 


35 




DJNZ <-10> 


16 


246 


POP BC 


193 




DJNZ <-16> 


ie 


24Q 


JP <IY) 


Z33 


233 


F" ILL 






FOREGROUND 


(ASCII CODE- 


> 




RST 24 


223 




LD HL C9216> 


33 


36 ■ 


LD 8 C23? 


6 


23 m 


PUSH BC 


197 




LD 6 <32> 


6 


32 J 


LD fl <HL> 


126 




CP <32> 


254 


32 


JRZ <+2> 


40 


2 " 


LD R e 


123 




LD <HL> R 


119 




INC HL 


35 




DJNZ C-10? 


IS 


245 


POP BC 


193 




DJNZ <-16> 


16 


240 


JP CIVJ 


253 


233 


@ERRCH»< 




REPLRC 






CRSCII CODE 


SERRCH 


ASCII CODE 


REPLACE- > 


RST 24 


223 




LD C E 


75 




RST 24 


223 




LD HL OZi6> 


33 


e 36 


LD B <23> 


6 


23 


PUSH BC 


197 




LD B <32> 


6 


32 


LD R <HL> 


126 




CP E 


137 




JRNZ <+2> 


32 


2 


LD fl C 


121 




LD (HL) R 


113 




INC HL 


35 




DJNZ <-9> 


16 


247 


POP BC 


193 




DJNZ (-15) 


16 


241 


JP < IV) 


253 


233 


INVERT 






< - J> 






LD HL (3216) 


33 


€> 36 


LD B (23> 


6 


23 


PUSH BC 


197 




LD B (32) 


5. 


32 


LD R (HL) 


126 




RDD R (126 2 


19B 


126 


LD <HL> R 


119 




IHC HL 


35 




DJNZ <-7) 


16 


249 


POP BC 


193 




DJNZ <-13) 


16 


243 


JP <IY> 


253 


£33 



rasc/\N 

GO FAS 









Forth is fast, but a little bit of machine code will take 
you through the light barrier, Simon Cross shows you 
how to accelerate your Jupiter Ace with this handy kit 
of 10 screen-handling routines for those situations 
where Forth is still not quite fast enough and the 
ultimate speed of machine code is what you require. 



THE JUPITER ACE offers an alternative for 
those who wish to write fast arcade games but 
cannot face the sometimes daunting challenge 
presented by machine code. The speed 
advantage that Forth has over Basic enables 
the games programmer to write ' *space- 
invader" type programs without reaching for 
an assembler. However, there are still some 
situations where Forth is not quite fast enough 
and the ultimate speed of machine code is 
required. 

One such situation is writing screen* 
handling routines such as scrolling. Try this 
Forth word which fills the screen with a 
character specified by an ASCII code taken 
from the top of the stack: 
: FILL 

9952 9216 

DO 



DUP! 
LOOP 
DROP 



CI 






Execute this word by tvping an ASCII code 
followed by "fill", for example "42 fill" will 
produce a screenful of stars. It can be seen that 
although the screen is filled quite rapidly, the 
process of printing is visible passing in a wave 
from the top to the bottom of the screen. 
When this routine is written in machine code 
the process appears to be instantaneous; this is 
useful for creating explosion effects and the 
like. The difference in speed between Forth 
and machine code becomes more marked with 
more complex routines such as scrolling. 

Even when routines have to be written in 

machine code the Forth environment sitll has 

(continued &n page 89! 
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ORIC 



SOFTWARE 

fromTANSOFT 



ORIC 
CHESS i 

A superb chess game written in 



Basic with a Machine Code Move 



Search Routine. Features high 



resolution COlOur graphics, record of 



moves, allows Castling and 



En -Passant, 5 levels of play and 



computer can play black or white. 



ONLY £9.99 inc VAT 



48K only 



ZODIAC 

A 36K adventure game that will test 



your intelligence and patience tor 



hours. Find the 1 2 hidden signs of 



the Zodiac to discover incredible 



treasures. Can you ward off the 



angry Yeti? What is the meaning of 



I he radio that plays the 'Archers' 



over and over again (through your 



loudspeaker!)? 



Only £9,99 inc VAT 



48K only 



ORIC 
FLIGHT " 

Can you fly your new 787 jet on to 



the runway without crashing. 



stalling or running out of fuel? 



Full digital instrument readout plus 



cockpit view of final runway 



approach. Superb graphics and 



sound. 



Only £9.99 inc VA T 



48Konly 



Please send me 


Quantity | Total 


Oric-Chesa at £9.99 




Zodiac at £9.99 


1 


Oric-Flight at £9.99 


1 


TOTAL 




Postage 


per cassette <a 4 Op 



Name 



Address 



Please send me latest price list 

PlM ■• «i low t& tftyt for tf iiiviry 



AIJ cheques pay-able to 

TANSOFTLTD 

3 CLUB MEWS 

ELY 

CAMB3 

CB7 4NW 

Tan soft Is the software division of 
Tangerine Computers. 



i cpntinvftd from page 8?) 
some advantages. The routine can initially be 
written in Forth to test its function in the 
context of the complete program s particularly 
its effects on the stack. If the routine works it 
can be translated into machine code without 
any alterations to the rest of the program. The 
routine is called by its name which is more 
convenient than Rand Usr followed by the 
address, the technique some Basics use. The 
main advantage is that since Forth words can 
be moved around the dictionary by Redefine 
and Load the machine code must be relocat- 
able. 

This article describes 10 screen-handling 
words written in machine Code for the Jupiter 
Ace. Any combination of them may be 
included in ordinary Forth program % where 
speed is important. No knowledge of machine 
code is required to use them since once they 
have been entered they act like any other 
wprds in the Forth dictionary. The simplest 
way to enter the code is by using the defining 
word "Code" described on page 147 of the 
Jupiter Ace manual: 

DEFINER CODE 

OOES> 
CALL 

p 

The machine code is entered by typing Code 
then the name of the word followed by the 
decimal code, each byte being separated by C,. 
For example the Serollup routine would be 
entered by tvping: 

CODE SCROLLUP 33 C, 32 C, 36 C, 
17 C, C, etc. 

On pressing Enter the whole typed section 
will be copied to the upper screen and OK will 
appear after it. The word can then he executed 
by typing its name, for example: 
SCROLLUP 

Code is not a very user-friendly word but, 
since it is not possible to delete it from the 
dictionary when the code has been entered, it 
is important that it should not take up much 
memory space. 

The 10 words will fit into the unexpended 
3K. Jupiter Ace, but this does not leave much 
memory space in which to write programs to 
utilise the routines. It is better to only enter 
the words necessary for a specific program. 

Here is a description of the individual 
words: Scrollup scrolls the entire screen one 
lineup and blanks the bottom line; Scrolldown 
scrolls the entire screen one line down and 
blanks the top line; Scroilright scrolls the 
entire screen one column to the right and 
blanks the left-hand column, and Scroll left 
scrolls the entire screen one column to the left 
and blanks the right 'hand column. 

Fillscreert fills the screen with a character 
specified by an ASCII code which should be 
put on the stack before the word is executed, 
Fillscrcen uses the RST 24 routine in the 
ROM which takes off the top of the Forth 
stack and puts it in the DE register pair. Fill- 
foreground fills all the non-blank areas of the 
screen with a character specified by an ASCII 
code on the stack, Fi I [background fills all the 
blank areas of the screen with a character 
specified by an ASCII code on the stack. 

Search&replace takes two numbers from the 
stack. The first number is the ASCII code of 
the character to be searched for on the screen. 
Any occurrence of this character is replaced by 



another character whose ASCII code is given 
by the second number. This word is useful to 
selectively "flash" pans of the screen for 
explosions or countdowns. 

Invert turns all the characters on the screen 
into their inverse forms, It is useful for 
explosion effects when used in loops such as 
this: 



BANG 
21 1 
DO 

INVERT I 10 
LOOP 



60 BEEP 



Border prints a border round the edge of the 
screen using the character specified by an 
ASCII code on the stack. 



SCROLLUP 




EX DE HL 


235 




( - > 






DEC HL 


43 




LD HL (9246) 


33 


32 36 


POP BC 


193 




LD DE (9216) 


1? 


36 


DJNZ <-21) 


16 


235 


LD 6 (22) 


6 


22 


JP (IY> 


253 


233 


PUSH BC 


1ST 










LD 8 (32} 


6 


32 


SCROLLLE 


LD R (HL) 


126 




< - ) 






EX DE HL 
LD <HL) A 


235 
119 




LD HL (9217) 
LD D£ <9216> 


33 
17 


1 36 
36 


IHC HL 


33 




LD 8 (23) 


6 


23 


EH DE HL 


235 




PUSH 8C 


197 




IHC HL 


33 




LD B (31 ) 


6 


31 


DJNZ (-8) 


16 


248 


LD R (HL> 


126 




POP SC 


193 




EX DE HL 


235 




DJNZ (-14) 


16 


242 


LD (HL) R 


119 




DEC HL 


43 




INC HL 


35 




LD fl (32? 


62 


32 


EX DE HL 


235 




LD B R 
LD (HL) A 


71 

119 




INC HL 
DJNZ (-8) 


35 
16 


248 


DEC HL 
DJNZ (-4) 
JP ( IY) 


43 

16 

233 


252 
233 


EX DE HL 
LD R (32) 
LD (HL) A 
INC HL 


233 
62 

119 
33 


32 


SCROLLDOWl 


EX DE ML 


233 




i " ) 






INC HL 


33 




LD HL (9919) 


33 


191 38 


POP BC 


193 




LD DE (9951) 
LD B (22) 


17 
6 


223 36 
22 


DJNZ ( -21 ) 
JP <IY) 


16 
£53 


235 
£33 


PUSH BC 


197 










LD B (32) 


6 


32 


FILLSCP 


LD fl (HL) 


126 




(RSC1I CODE- 


> 




EX DE HL 


235 




RST 24 


223 




LD (HL) fl 


119 




LD fl £ 


123 




DEC HL 


43 




LD HL (9216) 


33 


36 


£X DE HL 


235 




LD 6 (23) 


6 


23 


DEC HL 


43 




PUSH BC 


197 




DJHZ (-8) 


16 


£46 


LD 6 <32) 


6 


32 


pop ec 


133 




LD (HL> R 


119 




DJHZ (-14) 


16 


242 


IHC HL 


35 




INC HL 


35 




DJNZ <-4> 


16 


252 


LD R (32) 


62 


32 


POP BC 


193 




LD 8 R 


71 




DJNZ (-10) 


16 


246 


LD (HL) fl 


119 




JP <IY) 


233 


233 


INC HL 


35 










DJNZ (-4) 


16 


252 


BORDER 






JP <IY) 


233 


233 


<RSC1I CODE- 
RS! 24 


> 

223 




SCROLLR 


LD fl E 


123 




( - > 






LD HL (9216) 


33 


36 


LD HL <9950) 


33 


222 38 


LD B (32) 


6 


32 


LD DE (9951) 


17 


223 36 


LD (ML) fl 


119 




LD 8 (23) 


6 


23 


INC HL 


35 




PUSH BC 


197 




DJNZ (-4) 


16 


232 


LD s on 


6 


31 


LD DE (31) 


17 


31 


LD Fl <HL> 


126 




LD B (21) 


6 


21 


EX DE HL 


233 




LD (HL) R 


119 




LD (HL) R 


119 




HDD HL D£ 


25 




DEC HL 


43 




LD <HL) R 


119 




EX DE HL 


235 




INC HL 


33 




DEC HL 


43 




DJNZ (-6) 


16 


250 


DJNZ <-e? 


16 


248 


LD 6 (32) 


6 


32 


EX DE HL 


235 




LD (HL) fl 


119 




LD R (32) 


62 


32 


INC HL 


35 




LD (HL) R 


119 




DJNZ C-4) 


16 


232 


DEC HL 


43 




JP <IY) 


253 


233 
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SPECTRUM 48K : ZX81 16K 
SIX PART ADVENTURE 



Ski® ®l 



o / 




BLACK CRYSTAL 

THE QUEST IS ABOUT TQ BEGIN 

The ulimst* role-playinfl a(Jv»ntu'» for the SPECTRUM rlXSt. 
You can become a -rtarwr, eH" or wuiil on eqjcst to find iod u» 
thai ringa of creator. 1o destroy 1t>* 8>aek Crystal and defeat the 
Lords of Ch*ot H*f3 wrthifi sin program* j«i a lertd 6* fabulOuS 
tr*atw"*l end mythic** moieTBn>. Journey through if* If id of 
Eteroth. ejdsiora The castta of shadow*, descend mlo Dm 
SM*B50th* law, smirk Pur d.aiw-d* ri the M* of send bu» beware 
C-1 wnd iharkil Confrom the fire demon in til* temple, battle 
sgs.^jt the Lcdi of Cnsps ird w>> ytwr way to lh* Black Crystal. 

Br splitting B'eck CryUe into yi D'ogfimj we Can provide more 
variety end d*1»<l <h§fi irty *th*r adventure for th# Sinel** 
computer* 

Pleef (ifnamonflBf&tttlftS.SuBefbgraalTJcs. Save oarr* feature. 
All in parti are supplied tprjatfiar on cassett* boxed *w 
instruction boodle:. 

SPECTRUM 08K; 180K OF PROGRAM 

IN SIX PARTS - ONLY E7.50 
2X81 16K: OVER 10OK OF PROGRAM 

IN SEVEN PARTS - ONLY £7.50 

WHY PAY MORE FOR LESS OF AN 

ADVENTURE 




To: CAD NELL SOFTWARE. DEPT 3. 4 STAuNTOh R0. SLOUGH SU INT. 

P>et*9 wnd mo. Block Crystal for my, 

□ &P*ctrum4BK C7J0 

□ ZXH1BK £7.» 

I enetoiea Cheque/pastil 0>dar Ipsysble 19 C»m#B Sottw*r«| for C 

NAME , 

ADDRESS , , 

TRADE ENQUIRIES WELCOME 




HIGH QUALITY SOFTWARE FOR 
THE BBC MICRO 

LASER MATHS 

An B0)ucalK3r*l flame besaC en addition, mouaetion . rm'Tiryieaiiofi irxj e..vs*3n Of 
whole numbers. Tin more answer* you get right the nwe aftsn spacecraft you Can 
toil rov, and 0* higher your r*r*. become*. Nighty motivating. Type. *uo and drhseulty 
level of probtama can al be art. Full cotour graphic* and sovrtd. Now In u» in Primary, 
Secondary and Special School lowl lc NjnuuH C7.B0 

■" AS SEEN ON 6SC TV •" 

MAP REFERENCES 

A two progrin pacuoe to practise 6 Fitfgn Grid Reference*. Graded difficulty find the 
Pirate Treasure or Guide Eh* hwliccpw (4 th* enemy submarine! Ful colour arurnaled 
grasruct-ata »uno. f 1 50 

CLASS MASTER 

A toph.svzawd teaLrwr's marktrcn* analysis p'es'»rr sort. Rank . Sdn, Prim. $*v* on 
Tape. Includes sample DATA tape and tompriharuiv* Trilmno, Mertutl. (30 DO 

KEYDEFINER 

W*Vo voor pr-ograrnrriiiip MMr , ProvidJH up 10 00 dafinad fuflfltion keys on In* BBC 
mier*. Ch«QHT«l»t«MK>de> BASIC kayvrp*d». Aaaiffnbtor rwi#mon«» or your own »*1 

ul key d«f mitioni created with ttiia packapa. EttyUtm — very powerful. Machirwj eotfa 
routirnrsMVCT-tn-orvinyoirrereO'am*, n-ak* •iwirvg* »*frtr w read. . C7.S0 

PICTURE 

A sootiiitkatad, waarjia arm t mpkj to nit CharatTW dalinirg p*xU$a win u^tutandlno 
laoiihaa for ch»»*rt*r manipulaliofv D«*ifln a ehcFKiaf. rot»» il . immrt ir, mlmw it or put 
k In rayarat fWd, Viaw ch*f*cMr» m eihar Modea. Combine cKarac1o*i nfo hirjh 
IU»lutipn p<iu(ai Save characters and pciura-t on tape, Full ilustra'nc initrnetiof 
ttooklaf. £7.M 

Aveilefate »om MELODY. GHAPH l*ACK. WOfiD PLAY. 

Al our aoffw^re has bean IhorouflWy hrid lasted frtfflr* rafaaH and coflrei on h-jh 
qujlity ussattes, TuMy gua^niaed for On* year, Each package J accomaanied hv a 
deitlled iraimciion DOOk'n. tnntr.li' 19 ire program and now to use n. Our pgunamiaia 
ji*eady in Ufa In irn rry schoQ'i (hrougnout the counrry. All programs will work on 111 
Qparttino Systems, arid era Disk cOr^pat b!» 
Ptaas* t-ad 50p p&o per order. Dei*. led eatalofluas evtitibla iSAE p*a»ei. 

Sales Department 

Logical Educational Software 

12. Rowditch Avenue, Derby DE3 3LD 

Alto svidtbie trorr, iB-'edrg 83C ilockiftt. 



D0BS0FT 
BBC SOFTWARE 

HURRY! available now 2 fabulous new games and other 
programs, educational and utilities. 



THE GRANGE ADVENTURE 

A full graphical adremure set In a comprehensive school. Plenty Of toughs. 

Colour And Sound. 

Model B £7.96 

HELL'S LANDING 

An action packed variable akHI program in which you Is rid youf craft by 

bombing the city below, in both BASIC end machine code. 

Modal A and B £5.95 

EDUCATIONAL 

Teach yourself to use BBC Computer, Geography and Maths programs, 

ES **ch or aft fhr** far C12 

UTILITIES 

SALVAGE, Salvage your 0, 1. operating syitem faults, from cassette and 

your program from the bad program error. An Invaluable program. 

Mode A and 6 £3 36 
80 Second E PSON Hi-nHclution printer du rap. £3, 00 

1 .2 Operating System RS423 receive and transmit program. 

Model a a 0C 



To order p/eas* send crmjua/P.O- made payab/e to: 

DOBSOFT 

"Rivendeh" r 13 Pwll-y-min, 
Peterston-super-Ely, Cardiff CF5 6LR 
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STRUCTURES 
FOR BBC 

Woodward and Berry's 
card game makes learning 
structures fun. 

We all know what it is "like — you get a 
brilliant idea, so you dash to the machine, and 
start bashing keys in excitement. Hours later, 
what seemed to be so straight forward has 
become a nightmare. So, you down the last 
coffee, dump the program to tape, and stagger 
off to bed, hoping it will be all right in the 
morning. In fact, next morning your program 
looks for ail the world as though it were the 
work of an alien intelligence You plod 
through it 3 trying to remember what the 
variables represent, and just why you added 
that complicated set of conditions to statement 
10204. The logical paths through your pro- 
gram intertwine , like a bowl of spaghetti. 

This docs not prove that you are not cut out 
for programming. The job did not go wrong 
because of lack of programming skill — it was 
doomed from the moment you switched on the 
machine because you started unprepared. Pro- 
gramming is an error-prone business — a 
spelling mistake in a letter is pretty trivial, but 
in a computer program absolute accuracy is 
crucial. 

Although errors are inevitable, the earlier in 
the development process they are discovered, 
the easier and quicker it will be to fix them. 

The most efficient, accurate, testable and 
maintainable computer programs are those 
whose structure most closely resembles the job 




HOUSE OF CARDS 



that the program has been designed to do. 

Writing programs that work, and com- 
pleting them before you get fed up with them, 
is fun. Unless we pay due regard to the above 
maxim, that fun will be replaced by misery 
and frustration. So, what we want is a 
methodology for approaching this program- 
ming task — and structured programming is 
just that. 

Let's go back to that wonderful inspirational 
moment when the idea comes. Instead of 
rushing to your machine and spoiling it ail, 
grab a piece of paper and write down in plain 
language what the objective of the program is. 
The original statement is usually termed "the 
problem", Next, try to break down the main 
problem into subordinate problems, the 
essential things your program has to achieve to 
solve the problem. You can continue in this 
way, building a hierachy of problems at 
increasing levels of detail. 

So far, this may all sound pretty trite — 
where is the methodology? There are many 
different schemes to be found in books and in 



use, but they all attempt to show the same 
things: a hierachy of problems; decisions or 
branches; loops or iterations. 

From now on, we will try to explain the 
process by developing a program to play the 
card game of Pelmanism. if you arc not 
familiar with the game, do not worry — all will 
be revealed as we proceed. You will acquire 
the necessary knowledge as your analysis gets 
deeper into the problem. Approaching pro- 
blem analysis in this layered way is called top- 
down design. 

Figure 1 shows a possible first -level 
breakdown of the Pelmanism problem. The 
main problem, **Play Pelmanism", is found to 
consist of two sub-problems, "Set up pme" 
and "Play Game". The diagram is read top-to- 
bottom, left to right,, so the diagram tells you 
that you have to set up the game before you 
can play it. 

We discover that set-up consists of getting a 
pack of playing cards, shuffling them, and 
then laying them all, face down, in random 
places on the table. Figure 2 shows how these 



sequential tasks are added to the diagram, 

That is probably as far as we need to go at 
present in the set-up problem area, so let us 
now analyse the play-game problem. We 
discover the rules are that two players take 
turns. At each turn,, the player turns up two 
cards. If they are of the same value, for 
example two kings, the player gets a point, and 
the cards are removed. 

If they are not of the same value, they are 
replaced in their original positions, face down. 
So, we have a loop — rotate around the players 
in turn — and a decision — if the cards match, 
do one thing, otherwise do something else. 
Figure 3 shows how the play-game problem 
can be broken down to incorporate these tasks, 
and includes the loop and the decision. The 
loops are represented by curved arrows. The 
decision is represented by a little diamond. 

It should be apparent that what happens on 

Player B's turn is essentially the same as 

happens for Player A, We have revealed a 

whole chunk of problem which might have 

f continued on page 99) 
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It can do a powerful job for yo 



SPECIAL LIMITED 
OFFER 

Buy just any two programs at £19.95 

and take one at £19.95 

FREE! 



CASH BOOK ACCOUNTS 

PROGRAM FOR 

BBC MICRO. . .£95*00 




\K&* 



\ . . the systems worked immaculately 
when tested ..." 
'Mailist is a very professional piece of software . 

pWNch Micro a Softer* fte-rifcw fitb 63) 



Here's a range of software for the independent 
businessman that's designed to harness the power of your 
micro to deliver the vital information you need in all key areas 
of your business. A breakthrough on both price and 
performance, each program is fully tested and comes with all 
the documentation back up you need. 



"Gemini's range of software is in the vanguard of 

the releases for 'serious' micro users . . ." 



(Which Micro ind Saftww Hfritw) 



m 



SPREADSHEET ANALYSIS 
BEEBCALC £19.95 
DRAGONCALC £19.95 



One of the most innovative business 
programs on the market. Most serious 
accountancy packages are written and 
coded by professional and competent 
programmers, The Gemini Cashbook Accounting 
program was written by practising Chartered Accountants and 
coded by professional and competent programmers. This is a 
fundamental difference. 

This practical program is simple to use and will replace your 
manual cash and bank records and by giving you instant 
management information, it may even put your accountant out 
of job! 

With exceptionally exhaustive user documentation, full 
technical back up and product update policy this program will 
increase the efficiency and profitability of your business. Take a 
look at the information this program will provide. 

* summary of VAT information to enable you to complete your 
VAT returns 

* cumulative receipts and payments report analysed over the 
standard profit and loss and bafance sheet heading. 

* option for departmental analysis of sales and purchases 

* print out of ail transactions 

* journal routine for entering transfers between accounts and 
year end adjustment for debtors, creditors etc. 

* year end trial balance 

* profit and loss account and balance sheet 

These statements can be produced at what ever interval 
you require e.g. monthly, quarterly or annually. 



Coming soon:- Integrated Sales + Purchase Ledgers r 



\\e*f 



FOR BBC AND DRAGON 34, Spreadsheet 
processors have proved to be important 
tools for using micros in business, scientific 
and domestic financial applications. 
Without any programming knowledge at all, you may;- 

* Set up a computerised spreadsheet, with chosen row and column names. 

* Specify formulae relating any row or column to any other, 

* Enter your source data and have the results calculated. 

* Save the results or tape (or disk - BBC) for later reloading and manipulation. 

* Print the tabulated results in an elegant report format. 

* Experienced users may access saved files and write their own reporting or 
graphics presentation programs for the results. 

Some typical applications:- 

* Small business accounting applications, e.g. profit and loss statements and 
cashflow projections, break-even analyses etc. 

* Investment project appraisal - anything from double glazing to oil rigs' 

* Comparing rentleasebuy options 

* Processing the results of scientific experiments or ffefd studies 

* Engineering calculation models 

* in fact, anything that involves repeated re-calculation of results presented in 
tabular or spreadsheet format 

Program Availability Chart:- 
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jr business at petty cash prices. 



INVOICES AND STATEMENTS . . . £19.95 

Compatible with most micros. See table. Ideal for the small 
business. A complete suite of programs together with 
generated customer file for producing crisp and efficient 
business invoices and monthly statements on your line printer, All 
calculations include VAT automatical and the program allows your 
own messages on the form produced. Thrs program gives you superb 
presentation end saves time on one of the most tedious tasks in the 
office- 



"■I 



COMMERCIAL ACCOUNTS . . . £19.95 

i Compatible with most micros. See table, a gem of a 



!! j? "I program, ail for cassette, with the fbt lowing features- Daily 
^■■■^■1 Journal. Credit Sales. Cash Sales Credit Purchases. Purchases 
- other. Sales Ledger, Purchase Ledger. Bank Account. Year to date 
summary, A fully interactive program surtabte for all businesses. Files 
can be saved and loaded and totals from one file carried forward to 
another on cassette, Particularly useful from a cash flow point of view, 
wrth an immediate accessibility to totals for debtors and creditors. Bank 
totally supported with entries for cheque numbers, credits and, of 
course, running balance. 

MAILING LIST. .,£19.95 

Compatible with most micros. See table. A superb 
dedicated database to allow for manipulations of names 
and addresses and other data. Gemini's unique 'searchke/ 
system gives you a further ten user-defined parameters to make your 
own selections. Features include the facility to find a name or detail 
when oniy part of the detail is known, it will print labeis in a variety of 
user specified formats. 





□ DATABASE. . .£19.95 
Compatible with most micros. See table. The program that 
everyone needs, the most valuable and versatile in your 
col lection. Facilities include sort search, list print if required. 
Can be used in place of any card index application; once purchased 
you can write your own dedicated database to suit your particular 
needs with a limitless number of entries on separate cassettes. 

STOCK CONTROL . . . £19.95 

Compatible wWi most micros. See table. Dedicated 
software with all thaf s necessary to keep control of stock. 
This program win take the tedium out of stock control and 
save time and money. Routines include stock set up, user reference 
number, minimum stock level, financial summary, line print records, 
quick stock summary, add stock, delete change record and more. 

HOME ACCOUNTS , . . £19,95 

Compatible wth most micros, See table. Runs a complete 
home finance package for you with every facility necessary 
for keeping a track of regular and other expenses, bank 

account mortgage, HP, etc. This program also allows you to plot 

graphically by Listograms your monthly outgoings. 

WORD PROCESSOR . . . £19.95 

! Compatible with most micros. See table. This program 
features routines found in much larger and more expensive 
packages with a typical word length of 5-6 letters it allows 
for around 1000 words In memory at one time. Ideal for the user who 

requires a simple program to wnte letters on his computer. Features 
include, block delete, block insert, search and replace, edit text, display 
text and more. 





Dealer/Trade enquiries invited — generous trade discounts for quantity 

Special ACCESS card instant sales hotline 4L.I. A^ACO C«i £.E 

for GUARANTEED prompt despatch ... Id t UJjDaV 1 OD 

24 hr Ansa phone Service. 
All enquiries other than credit card sales to 03952-5832 
Gemini. Functional Software Specialists, 9, Salterton Road, Exmouth, Devon EX8 2QG 
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Tick the box tor Program you require. Prices include VAT. and Package and Postage 
Please supply the following, cassette software. 

MWmk £19.950 

Stock Control -,_,. £19.95 D 

MflHing. List . . , £19.95 

Invoices end Statements , , £19.95 Q 

Commercial Accounts __„ ~~. ..„„. £19.95 IZ 

Home Account, ,, , - „ .,-,■„, £19-95 Q 



ZXB1 1 fcK Datable 
BBC Cesh Book a. 
BBC D«*5 - ofriertjttes 
Osborne Disk Database 

word fjroceswf 

Beebcolc 

DregOncefc . 



. £995 D 
. £95.00 C 
£23 95 
£93,95 
.£19.95 D 
£19,95 D 
£1995 C 



^mtx\ 



Nome. 



Address 



MflchkneType_ 
[enclose 



.Memory S«e_ 



Make cheques and postal orders payable to Gemini Marketing Ltd 



Diners Cord Number 



.Access Number _ 
Signature 



Gemini. Functional Software Specialists, 9 Salterton Road, Exmouth, 
Devon EX8 2QG. ycs 




Sinclair ZX Spectr 



16Kor48KRAM... 




i-size moving- 
key keyboard... 
colour and sound.. . 
high-resolution 
graphics... 

From only 

£125! 



First, there was the wo rid -beating 
Sinclair 2X80, The first personal computer 
for under £100. 

Then, the ZX81 With up to 16KRAM 
available, and the ZX Printer. Giving more 
power and mo re f I e x i bil ity . Toget her, 
they've sold over 500,000 so far. to make 
Sinclair world leaders in personal 
computing. And the ZX81 remains the 
ideal low-cost introduction to computing. 

Now there's the ZX Spectrum! With 
up to 48K of RAM, A full-size mowing -key 
keyboard- Vivid colour and sound. High- 
resolution graphics. And a low price that's 
unrivalled. 

Professional power- 
personal computer price! 

The ZX Spectrum incorporates all 
the proven features of the ZX81 But its 
new 16K BASIC ROM dramatically 
increases your computing power 

You have access to a range of 8 
colo u rs for f o reg ro u nd , bac kg rou n d a nd 
border, together with a sound generator 
and high -resolution graphics. 

You have the facility to support 
separate data files. 

You have a choice of storage capa- 
cities (governed by the amount of RAM}. 
16Kof RAM (which you can u prate later 
to 48Kof RAM) or a massive 48K of RAM. 

Yet the price of the Spectrum 16K 
is an amazing £125! Even the popular 
48K version costs only £1 76! 

You may decide to begin with the 
16K version. If so, you can still return tt later 
lor an upgrade. The cost? Around £60. 




Ready to use today, 
easy to expand tomorrow 

YourZXSpectrumcomeswitharnains 
adaptor and all the necessary leads to 
connect to most cassette recorders 
and TVs (colour or black and white) 

Employing Sinclair BASIC (now used 
in over 500, 000 computers worldwide) 
th e ZX Spect ru m co mes co m pi ete with 
two manuals which together represent a 
detailed course in BASIC programming. 
Whetheryou're a beginner or a competent 
programmer, you'll find them both of im- 
mense help Depending on your computer 
experience. you'll quickly be moving 
into the colourful world of ZX Spectrum 
p rof e ssio nal -I evel com pu ting. 

There's no need to stop there. The 
ZX Printer- available now- is fully 
compatible with the ZX Spectrum. And 
later this year there will be Microd rives for 
massive amounts of extra on-line storage, 
plus an RS232 /network interface board. 




Key features of the 
Sinclair ZX Spectrum 

• Full colour - 8 cotours each for 
foreground, background and border, 
plus flashing and brightness-intensity 
control. 

• Sound -BEEPcommand with variable 
pitch and duration 

• Massive RAM -16Kor48K. 

• Ful hsize moving -key keyboard - all 
keys at normal typewriter pitch, with 
repeat facility on each key 

• High- resolution -256 dots 
horizontally x 192 vertically, each 
individually addressable fortrue high- 
resolution graphics. 

• ASCII character set- with upper- and 
lower-case characters. 

• Teletext -compatible - user software 
can generate 40 characters per line 
or other settings. 

• H igh speed LOAD & SAVE - 1 6K in 100 
seconds via cassette, with VERIFY & 
MERGE for programs and separate 
data files. 

• Sinclair 16K extended BASIC - 
incorporating unique "one-touch' 
keyword entry, syntax check, and 
report codes 



urn 




ZX Spectrum software on 
cassettes -available now 

The Spectrum software library is 
growing every day Subjects include 
games, education, and business/ 
household management. Flight 
Simulation... Chess. .Planetoids. . 
History .. .1 rwentions .. .VU-CALC ., VU-3D 
...ClubRecord Controller., .there is 
something for everyone. And they all 
make full use of the Spectrum's colour, 
sound, and graphics capabilities. You'll 
receive a detailed catalogue with your 
Spectrum. 

ZX Expansion Module 

This module incorporates the three 
functions of Microdrive controller, local 
area network, and RS232 interface. 
Connect it to your Spectrum and you can 
control up to eight Microd rives, 
communicate with other computers, and 
drive a wide range of printers. 

The potential is enormous, and the 
module will be available in the early part 
of 1983 for around £30. 



indair- 



Sinclair Research Ltd, Stanhope Road, 
Camberley, Surrey GU1 5 3 PS. 
Tel: Camberley (0276) 685311. 



The ZX Printer- 
available now 

Designed exclusively for use with the 
Sinclair ZX range of computers, the 
printer offers ZX Spectrum owners the full 
ASCII character set - including lower-case 
characters and high -resolution graphics. 

A special feature is COPY which 
prints out exactly what is on the whole TV 
screen without the need for further 
instructions, Printing speed is 50 charac- 
ters per second, with 32 characters 
per line and 9 lines per vertical inch. 

The ZX Printer connects to the rear of 
your ZX Spectrum. A roll of paper (65ft 
lo ng an d 4 in wid e) is s u pp I i ed . al on g wit h 
full instructions. Further supplies of pa per 
are available in packs of five rolls. 



The ZX Microdrive- 
coming soon 

The new Mic rod rives, designed 
especially for the ZX Spectrum, are set to 
change the face of personal computing 
by providing mass on-line storage. 

Each M icrodrive can hold up to tOOK 
bytes using a single interchangeable 
storage medium. 

The transfer rate is 16K bytes per 
second, with an average access time of 
3.5 seconds. And you'll be able to connect 
up to 8 Mic rod rives to your Spectrum via 
the ZX Expansion Module. 

A remarkable breakthrough at a 
remarkable price. The Microdrives will be 
available in the early part of 1 983 for 
around £50. 




How to order your ZX Spectrum 



BY PHONE -Access, Bare I ay card or 
Trustcard holders can call 01-200 0200 for 
personal attention 24 hours a day. every 
day. BY FREEPOST- use the no-stamp 
needed coupon below. You can pay by 
cheque, postal order. Barclaycard. 



Access or Trustcard. 

EITHER WAY- please allow up to 28 
days for delivery. And there's a 14-day 
money-back option, of course. We want 
you to be satisfied beyond doubt - and we 
have no doubt that you will be. 



To: Sinclair Research, FREEPOST, Camberley, Surrey, GUIS 3BR. 


Order 


Gty Item 


Code 


Item Price 
£ 


Total 

£ 


Sinclair ZX Spectrum -16K RAM version 


100 


1 25.00 




Sinclair ZX Spectrum -48K RAM version 


101 


1 75.00 




S inol air ZX Printer 


27 


S&95 




Printer paper {pack of 5 rolls) 


16 


11.95 




Postage and packing orders under £100 


28 


2.95 




orders over £100 


29 


4.95 





er 



Total £_ 

Please tick if you require a VAT receipt D 

*1 enclose a cheque/postal order payable to Sinclair Research Ltd for£ 

•Please charge to my Access/ Bard ay card/Trustcard account no, 

* Pf e ase de lete/com plete I I I I I I I I i 1 I I i I 

as applicable 



Signature 






1 


PLEASE PRINT - 
[Name: Mr/Mrs7Miss [ 


1 1 1 1 1 1 1 


J 1 1 1 1 1 


1 1 1 1 1 


Address 1 1 1 1 1 i 1 1 1 1 [ 1 1 1 1 1 111! 


f 1 1 1 1 1 1 1 


1 1 1 1 1 1 1 1 


It 





1 1 VOC GOS 1 



I 

FHEEPOST- no stamp needed. Prices apply to UK only Export prices on application. 



Let Commodore 
expand 

your horizons. 

VIC 20 is the finest home 
computer that money can buy 

And the better you get to know 
it, the more confident ad venturous 
and ambitious you'll become. 

You'll want to take advantage 
of the vast range of VIC software: 
a superb and constantly-growing 
selection of programs, embracing 
business systems, entertainment, 
education and many applications 
in the home. 

Every program in the series 
has been designed by experts, and 
chosen for its quality and value 
for money 

VIC business software covers 
a wide range of applications, includ- 
ing spread-sheet analysis, stock 
control, information handling and 
word-processing, 

A mind-blowing range of 
games including Scott Adams' 
world-famous Adventure' series. 

Advanced space games, includ- 
ing the sophisticated 'Omega Race' 

Learn subjects as diverse as 
English Language, programming, 
and biology 

And 'home' software ranges 
from IQ tests to Robert Carrier 
menus. 

In addition, there is a range 
of VIC software, like programmers' 
aids and graphics packages - 




to add to your understanding and 
enjoyment of computers and 
computing. 

There's even a special 'VicSoft' 
Club for VIC 20 enthusiasts, 
with many advantages including 
special offers to club members. 






VIC software will expand your 
horizons. And your mind. 

PRICES RANGE FROM £4.99 to £24.95 INC. VAT 

f E commodore 

VIC 20 
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For more inioraiation, a catalogue of VIC software 

and details uf your local retailers or dealers please phone or 

complete the coupon and send to: 

The Commodore Information Centre, 

675 Ajax Avenue, Slough, Berkshire SL1 4BG. 

Telephone: Slough 10753} 79292- 
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The key handbooks to your micro 

THE ZX SPECTRUM THEBBCMfC 



* The ZX Spectrum 

How to get the most out of your 

Spectrum £5.95 

The Spectrum Programmer 

The absolute beginners guide to 

prograrrnTipng the Spectrum. 

£5 ?S 

The Spectrum Book of 

Games 

2 1 complete games programmes 

for the Spectrum. £5.95 

Introducing Spectrum 
Machine Code 

Maswr your Spectrum compJere/y 
' £79S 
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THE BBC MICRO 

The BBC Mkro 

An expert gtitde to Us more 

advanced and special features 

21 Games for the BBC Micro 
Includes, arcade, board and 
adventure games, specially 

written £5 95 

THE COMMODORE M 

Commodore 64 Computing 
A fulJ introduction and ready 
reference, £5.95 

THE ORIC-f 

ThpORIC I 

Get the most from this amazing 

new machine. £5.95 



THE DRAGON 11 

The Dragon 32 

How to matter the Dragon and 

all its facilities. £5 95 

The Dragon 12 Book of 

Games. 

1 1 exerting games, all fully tested 

and crash proofed £5.95 

THE LYNX 

Lynx Computing 

Master the Lynx from scratch' 

£695 

THE APPLE If 

Apple II Programmer's Guide 
The advanced projjrarnnjwr's 
guide £10.95 



Programming with Graphics 
Get the ben from the graphics 
on any machine. £5.95 
Simple Interfacing Projects 
Interface your machine with your 
domestic devices £6 95 
Computing for the: Hobby i$t 
and Small Business 
A uscr-fnendly introduction to 
personal computing. £6.95 
Computer Languages and 
their Uses 
A detailed guide to the 
advantages of other languages 
over BASIC. £5,95 



All illustrated All available now from your local Computer store, supplier or bookshop. 
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Figute 1. 
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Play 
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resulted in duplicate code, had we started to 
program loo early. Of course, most of you 
would have spotted such duplication straight 
away, but the principle is valid. If it occurred 
at a lower level, you might not have recognised 
it. There is no need to duplicate parts of the 
diagram, so we simply put the note "as for 
player A" under "Player B's turn" — see 
Figure 3, 

Just identifying a loop is hardly sufficient — 
we have to say what stops it. Once again, this 
is expressed in plain words — no flags to be 
used at this stage, please! Therefore, in Figure 
3;, we have added legends like "Repeat until all 
the cards have been paired" to the arrows 
representing the loops. .Similarly, we have 
defined the decisions, but, because of lack of 
space, these definitions appear as footnotes. 
The other addition in Figure 3 is the box 
"Print Results". We have decided thai, 
at the end of the game, we should display the 
scores. 

We hope you can see already that this is an 
casv-to-under stand representation of the game 
problem. You will notice that it describes the 
Problem* and nor the Solution — so it 
is just as appropriate as a description of the 
game as played with cards as ofits simulation 
on the computer. Therefore, when you do 
eventually code it, your program will 
represent rcalitVj will correspond cEosely in 
structure to your design solution, and you will 
be able to enhance it later., if you wish. 

Notice also that the structure diagram is 
universal, and is not tied to any particular 
programming language or dialect, or to any 
particular computer. For example, we have 
not said whether the loops will be imple- 
mented as "Fer-Next", "Repeat-TJniil" or 
"Do- While". 

Now, although we have some way to go to 
fully define the problem, at the level of detail 
required for a complete solution, we could at 
this stage start to write the program. The 
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essence of the structured "top-down" 
approach is that it does make it possible to 
develop programs in a modular way. Let us 
take the low-level boxes, such as "Pick a 
card". They are still black boxes at this stage, 
and Can be Coded as dummy procedures or 
sub-routines. Such dummies are known in the 
trade as "stubs". You can then run and test 
your skeleton program for basic errors. If you 
include temporary Print statements within 
your "stubs", you can prove to yourself that 
the procedures or subroutines are being 
entered and left in the correct sequence. Note 
that you may have to force the program to 
proceed from one state to another by other 
temporary statements. Take the following 
example: 

10 PROCA (or GOSUB 1010) 

20 FLAG = 

30 REPEAT 

40 PROCB for GOSUB 2010) 

50 UNTIL FLAG -1 

60 PROCC lor GOSUB 30l0> 

70 END 
1000 OEF PROCA (not required for GOSUB! 
1010 PRINT 'PROCA HAS BEEN EXECUTED" 

1999 EN DP ROC (or RETURN! 

2000 DEF PROCB (not required for GOSUBI 
2010 PRINT 'PROCB HAS BEEN EXECUTED" 

2999 ENDPRQC (or RETURN) 

3000 DEF PROCC (not required for GOSUBI 
3010 PRINT "PROCC HAS BEEN EXECUTED" 
3999 END PROC (or RETURN) 

Clearly, the program will get stuck in the loop 
which calls procedure B for ever and a day. Of 
course, the real code to be placed in procedure 



Figure 3. 




Repast until ill the cards 
have been paired 




£"■■ for player A 

Repeat until picked pair do not 
match or all the cards have been paired 



Remove cards 

and Increase 
score 



B will do something which results in Flag 
being set to "1", but you have not written this 
yet. So, once you have tested the program as 
above, simply insert a new statement 2020, 
setting Flag equal to "1". This will force the 
program to leave the loop and execute the later 
code. 

To return to the Felmanism problem, we are 
approaching an adequate definition, but need 
to be more precise. For example, the box 
"Pick a card" needs to be expanded as in 
figure 4. 

Let us now recap on what we have been 
doing. First, we defined our problem at the 
highest meaningful level, then at the next level 
down. We were then able to code our program 
in skeleton form. As further understanding 
came, we could expand our structured design 
downwards into increasing levels of detail} 
and, at each Level, could insert code into 
"black boxes". This process can be 
summarised as: 
DEFINE OBJECTIVE 
DEFINE PROBLEM ELEMENTS 
AT CURRENT LEVEL 
CODE SKELETON SOLUTION 
IF PROGRAM COMPLETE, STOP 
OTHERWISE 

The more astute of you will be a little 
cynical about the glib way we suggest you flip 
from adding a box to the diagram to actually 
coding it — and quite right, too. The coded 
solution to one box may, of course, be far from 
simple. It may require some thought as to how 
you can program it. Again, we urge you not to 
try to develop this code at the keyboard. You 
will find your time is far more productive if 
you tiy to sketch out the required code before- 
hand, using some kind of shorthand notation. 
This is where we can learn from the 
experience of professionals, and introduce the 
concept of "pseudo-code". 

Various academics have written doubtless 
worthy tomes on language systems for pseudo- 
code. Some advocate a free-form representa- 
tion, similar to Basic, whilst others prefer to 
have you fill in complicated-looking forms. 
Our advice is to forget all that, unless you are 
intent on immersing your hobby in a 
bureaucracy, You should develop your own 
shorthand notation — after all, you are the 
only person who will have to understand it. It 
is different for professionals in a big 
department, where other programmers have to 
pick up the documentation and work from it. 

What does pseudo-code look like? It is 
somewhere between a precise form of English 
and the program code itself. Its syntax is loose* 
but its format should be consistent and clear. 
The pseudo code for the box "Set-up game" in 
the Felmanism problem could be: 
Proc set up game 

— Set up deck 

— Set up b string of card values 

(continued on page 10V 



Figure 4, 
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South London's Largest 
Micro Computer 
Centre 



COMMODORE 64 

Including Free Word Processor 
Program on Ca ssette or Disk. 

64K 
£345.00 



Vfc20 5k 

£129.95 

7 k £169.95 

inUuctf s S Free programmes, 

VfC 1 54 T Disk Drive £299.95 
16K RAM Pack £39.95 

VIC Cassette £44.95 1 6K RAM Pack 

VIC Printer £229.00 (Expandable To 7AK) £49.95 

,.-n IdM' for Commodore computers 

fJSi* Selkosha GP10O VC Printer £249.95 
***^ Commodore 64 Software Now in Stock 

Main Commodore Dealer for 

New 500 series. New 700 series Business Computers. 




Just Arrived... 

BBC Model 8 £399.95 

Plus Disk Drives, Printers and Software. 

Texas TI99A £159.95 

Plus Disk Drives, Voice Synthesizer and Software. 

Epson HX-20 Portable 

Plus probably the largest range of Epson software 

and accessories 

Epson QX-10 Business Computer 

Very latest —justin. 



THE AMAZING ORIC - 1 

Colour Computer 

* 40 Columns x 28 rows. 
* Microsoft Basic 
• 8 Colours. 
* Built-in Sound 
Synthesiser, 
* High Res Graphics. 

48 K Microsoft Basic £169.95 
I6K Microsoft Basic Phonel 
Come in for a Demonstration. 
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16K 
£ 159,95 



Less Basrc 
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48K 
£229.95 
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Programmer K\l £39.90 
48k Up Grade for Atari 400 £73.50 

Atar r 800 48K inc Atari 8 1 Disk 

basic £469.95 Drive £299.00 

Atarf 41 OCassette £49.00 Atari 822 Printer £199.95 
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Plus Daisy WheeJ and Dot Matrix printers 
for the Atari range From £99.95 



Atari 400 Typewriter keyboard. Direct easy 
replacement for standard keyboard £59.95 



Largest Stocks of Software in South London. 
Available on Cassette, Disk or Cartridge, Massive 
ranges for; 
Atari, Spectrum, ZX8K BBC and Dragon. 



Printers 

We carry a wide range of printers including: 
Amber Dot Matrix £89.95 

SeikoshaGPIOOA £229.95 

Epson FXSONew 1 60cps £449.95 

Smith-Corona Daisy Wheel £549.95 

Cables and Interfaces for most home 
micro's In stock. 



Sinclair Spectrum colour computer 



I6K £124.95 

48K £174.95 

We carry massive 
stocks of Software 
for the Spectrum, 



Sinclair ZX8 1 
1 6K RAM 
Printer 



£49.95 
£27.95 
£59.95 




Due Drive pi ace 
YOwQniet now 



DRAGON 32 £198.95 

Limited stocks available. New software coming in 
all the time. Come in for a demo or send for our list. 



Over 900 software programmes always in stock. 
We carry probably the widest range with 
continuous demonstrations 



Change deals or cash 



, Export All our hardware and software 
is available Tax-Free to overseas customers, 
please send for our comprehensive list. 

All Our prices include VAT 

Pnrn cof f«t jj HT* or gong k pre w dui suCjiKt ro thingr v.<wu> .too-: c 

Mail Order — send for our comprehens iv e iist. 
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(continued from page 99i 

— Establish address of String 
Shuffle cards 

— For I = 1 to 20 

— Select two card values at random 

— Exchange position of card values in suing 

— Next I 

— Dis-pfay cards 
End Proc set-up game 

You can see that pseudo-code enables you to 
resolve most of the problems due to logical 
flow, oil-Urn:. Nothing you do here can wreck 
the work you have already coded- Once you 
have fully desk-checked your pseudo-code, it is 
a straightforward matter to put it into the 
pedantic language your computer expects. 
We know from experience that this 



meihodology works — not just for us, bur for 
thousands of people in the professional pro- 
gramming business as well. It produces the 
correct results quicker, and thar, as we said 
earlier, does make programming considerably 
more fun. 

Figure 5 contains the full listing of the 
Pelmanism program, which was developed 
using a structured design approach, It is 
written in BBC Basic. 

This particular solution uses the Teletext 
Mode (7), but it could, with benefit, be 
adapted to use high-resolution graphics mode, 
with proper pictures of the cards. 
Lines 40-110 Main body Of program 

Call routines to Sot- tip game 
Play game and Print results 



Lines 120 470 



Unas 480620 



Lines 
Lines 
Lines 
Lines 
Lines 
Lines 
Lines 

Lines 
Lines 



630-780 

790-870 

880970 

990-1130 

1140-1370 

1380-1500 

1510-1S80 

1690-1800 
1910-1910 



Procedure to set up game 

Card backs are represented by 

graphics symbols 

Play Same 

Uses keys to move cursor, 

and select card. 

lop; M-down; J-teft; K-right: 

R- reveal. 

Player's torn 

Pair match 

No match 

Scan keyboard for input 

Move cursor 

Turns over card 

Calculate which card to turn 

over 

Input players' names 

Prints final scores 



(Peimanism program! 
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AN' interrupt is a signal sent to the 
microprocessor which generally suspends the 
execution of the current program — without 
the program knowing it. 

Every 20 ms the Z-80 processor in the 
Spectrum receives an interrupt which forces it 
to suspend what it is currently doing and to 
jump to 38 hexadecimal or 56 decimal where it 
increments the system variable frames and 
scans the keyboard so thai the Spectrum 
knows what you are keying in, if anything. If 
this interrupt could be diverted elsewhere to a 
user routine it would provide a very powerful 
facility which would have almost limitless 
uses. The way in which the Z-80 responds to 
an interrupt is governed by which interrupt 
mode it is operating in; the Z-80 has three 
modes. 

1 02 YOUR COMPUTER, MAY 1 983 



Interrupt mode allows the interrupting 
device to place one instruction on to the data* 
bus after the interrupt for execution by the 
Z-80. Interrupt mode 1 makes a jump to 
38 hexadecimal or 56 decimal and this is the 
mode that the Spectrum uses. Interrupt mode 
2 is more complex , When the Z-80 receives an 
interrupt, it expects the interrupting device to 
place one byte of data on the data bus which 
acts as the low order of an address, The high 
order of the address comes from the 1 register, 
The Z-80 looks at this address which gives it a 
second address that it then jumps to. 

The last mode provides a method of 

diverting the Z-80 to a user routine for> 

although the Spectrum does not provide the 

byte of data required, this means the Z-SO 

(continued on page t05/ 





spectrum Inurupts 
for 16 K Spectrum 

0N.DORE 



16K mother program. 
10 PPM 

a© REH 
30 RErt 

35 CLERR 32529 ; LET e=0 
4© FOR i =32338 TO le9: RERO a: 
IP a <256 THEN LET C=C*a: POKE i 
, HBS a ; NEXT i 

7© IP at>C THEN PRINT "ERROR X 
N PROGRRM": STOP 

3.0® REM ON/OFF routif>£S 
110 DRTR 52,40,237,71,237,94 ,2© 
1,0,0,0,62,52, 237 , S6 , 237 ,71,201, 

3.20 REM SERUICE ROUTINE 

130 DRTft 255.a*3.3.9?,213 l 229,£4 
S* i.,254, 127 ,.237., i20. l 254 ll a52,40,, 9 
, 2©5 , 144 , 126 .241, 225 . 209 , 193 , 25 1 
,201, 62 , 56 , 50 ,141. 92 , 205 , 107 , 13 , 
1.254, 127.. 237., 120 i 254 il 252. l 48. t 24? 
> iiSl , 207 j 20 » , .0.0,0,0, 0,© 

140 REH User routine there RET) 

150 DRTR 2©1,9386 



t6X mother program Z-BO code. 




ON ROUTINE 




1 ( L 3 / w 


i*x 4-<r 


Id i , a 


237 71 


i m 2 


237 34- 


re t 


2S*1 


OFF ROUTINE 




t d 3 , 6 £ 


52 62 


* fit 1 


237 65 


Id i ^ a 


237 71 


rst 


2© I 


SERUXCE ROUTINE. 




rst 56 


255 


di 


243 


push h c 


\ Q7 


push de- 


213 


push hi 


229 


push a f 


245 


id bC, 32755 


1 254 127 


in a, fc) 


237 12© 


r.p 252 


254 252 


Jr Zj+9 


43 ^ 


call 324SS 


2<?5 107 13 


pop a 


241 


POP hi 


22 ^ 


POD d £ 


23^ 


POP b K. 


1^3 


e i 


2 5 1 


re t 




Id 5 , 55 


: 5£ S3 


id vS3693i , % 


_■«? 1*1 *^2 


csU CIS C34-35J 


2#5 107 13 


id be ,32755 


1 254 127 


i r* a, (c3 


237 12© 


cp H52 


254 252 


JT S, -9 


4# 247 


e i 


251 


rst SfreportsJ 


2£>7 


error break 


20 



figure 5 This generates e moving fe/tdscape at the bottom of the screen which can be used in 
one of your own games. The speed at which the ground moves can be changed by Poking 
2368f which should be followed by Poke 23672.0 This program should be saved before 
being run. 

140 > REM moving Land data 
150 DRTR 58,126.92,33^129,92,70 
, 184,216,62,,0,5©, 12©., 92., 33 . 96,9© 
.,6, 150, 126,254,0,32,7,54,56,43,5 
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XENOH 



An E-XPANOE-D screen presentation with 
superb action packed space thriller, written 
entirely in machine code with four action 
packed stages. To destroy the power 
source of Xeno H you have to fight off 
waves of robot attack, plasma bombing by 
the legions of the outer sanctum and finally 
attack the power source protected by a 
force field, continuous bombardment bv 
guardians and blockading by wild whirling 
suicidal space ships. Truly a game for all 
arcadians. 

JS 16K £7.90 

CAVERN FIGHTER 

All M/C version of SCRAMBLE. Lasers, 
bombs, continuous scoring and sound 
effects give all the thrills of arcade game. 
Pilot your space ship through the tortuous 
tunnels and caverns destroying enemy 
missile launchers, fuel dumps and airborne 
tire saucers. Four ships to complete 
mission, TO skill levels. 

KB/JS Un.'N f G 

CRAWLER 

All M/C version of Centipede, Homing 
spiders, mushroom laying fleas and multi- 
direction travel makes this game fast and 
furious, with 10 skill levels. 




SOFTWARE 



KRAZY KONG 



An E-EXPANDE-D screen, large graphics, 
rolling barrels, hammer, fireballs, lifts, 
handbags and umbrellas as you try to 
rescue the damsel Kong has abducted. 
Spectacular collapse of Kong's lair in the 
fourth screen. Uses all 21 K of your 
expanded Vic for this 100% M/C thriller. 
Complete with high score table. 

KB/JS 



JS Unexp. £6 

PHARAOH'S TOMB 

Once you enter, the QfiEy way out is with 
the aid of a key which unlocks the mystery 
of the Pharao's tomb. Beware of the 
mantraps the ancient Egyptians so 
painstakingly built. Ono false move and you 
will meet the same fate as befell other tomb 
robbers over thousands of years, A multi- 
screen big graphical adventure with M/C 
movements , 
KB 16K £600 

SEVEN PROGRAMS [VOL 1) 

Hi-res games for the whole family. Board 

game Othello plus Bomber, Slalom, 

Bounce Out, Lunar Docker. Memory and 

Snake. 

KB Unexp tb.UU KB 



DOTMAN 

All M/C version of the popular arcade 
game. Excellent colour graphics and sound 
effects complete with fruits, tunnels, 
running and highest score. 



KB/JS Unexp. £6 

ZGK'S KINGDOM 

Your stsreruiser badly damaged in a meteor 
storm is forced to crash land on the planet 
ruled by ZOK, a time space generated 
image of Dracula, You are challenged to a 
battle of wits and endurance as the battle 
for survival starts in earnest in this big mulu 
screen graphical adventure in hi -res 
graphics and M/C movements. 

KB/JS 16K E6 

SEVEN PROGRAMS (VOL 2) 

Another Hi-res games pack for the family. 
Graphical Adventure, Goblins Gold, plus 
Dare Devil, Ghosts, Grand Prix, Breakout, 
Cobra and Minefield. 




16K 



£7.90 



GALACTIC 
ABDUCTORS 

New arcade game wilh fully EXPANDED 
screen. Space hawks are abducting the 
humanokfs and also dropping eggs. A big 
16K action packed arcade thriller in 100% 
machine code, Hi-res graphics and multi 
skill levels. 



FROGRUN 



16K 



17.90 



Popular arcade game. Ail machine code 
with brilliant colour graphics and sound 
effect, Features include snakes,, crocodiles, 
lady frogs, turtles, cars, lorries and logs. 

KB/JS Unexp. f6 



DRACULA 

Count Dracula is asleep somewhere in his 
castle. He rises at mid-nigh! and you must 
find him and drive a stake through his heart 
before ha rises. A multi- screen graphic 
adventure. 

KB 3K £6 



TINY TOT'S SEVEN 

Super games pack for younger children 
with bright colour graphics and sound 
effects. Everybody's favourite Simon plus 
Super Snap, O's and X's, Word Jumble, 
Bomber, Duck Shoot and Mad Drivers. 



Unexp LUUO KB 



Unexp fB.OO 



TRADE ENQUIRIES WELCOME, GENEROUS DISCOUNT 

~^ p " ^— — — — — — — — — — — ^^^— ^-^^ 



SOFTWARE WRITERS 

We are lacking for top class writers to join our 
growing software team. If you have written a quality 
game for VIC 20, SPECTRUM, DRAGON 32, ORIC 1 
or COMMODORE S4, then contact us. We pay top 
royalties for accepted programmes. 



■MKMfWW » 



VISA 





24 HR. CREDIT CARD SALES HORLEY (02934) 6083 



SPECTRUM - VIC 20 - 2X81 
DRAGON 32 

Huge selection of software. Nearly all the software 
advertised in this magazine available post free. Pick and 
mix facility. Order for yourself and friends and get huge 
discounts. SendS.A.E, for catalogue 
5 Tapes 1 0% , 10 Ta pes 1 5% . 20 Tapes or more 20% . 

PAYMENT BY CHEQUE, P.O. ACCESS/VISA 

AN1ROG SOFTWARE 

26 BALCOMBE GARDENS 

HORLEY, SURREY 

ENQUIRIES HORLEY iQ2334) 2007/6083 
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{continued from page 10?) 

thinks 11 sees FFh or 255 decimal. Thus we 

need only change that I register so ihat the 

address 

i'256 * 255 
ind the following one point to our user 
routine. However, the 1 register cannot be 
moved so that 

1*256 
is in RAM without causing screen inter- 
ference. 

Therefore we must find our vector address 
somewhere in ROM. A quick search finds 
suitable vectors for both 16K and 4SK 
machines: 

1-40 
will produce a jump to 32343 Tot ifVK 
machines, 

1 = 9 
will produce a iump to 65129 for 48K 
machines. In order to see what can be done 
with these interrupts first type in the mother 
program for your particular machine which 
allows all the following programs to be 
compatible between both machines. After 
typing in the program, Run it. If after a few 
seconds, an "Error in program" message 
appears, then carefully check the Data 
statements and try again. If "OK" appears 
ihen save the program as [he checksum docs 
not delect all possible errors. Here are the 
commands for turning she routine on or off: 

OK 

16KLET»-L;SR 32330 

48K LETa-USR65L80 

OFF 

16KLETa«CSR 32340 

4SK LET a -USR 65190 

Turn the routine on. If the computer 
crashes, then reload the program and check it 
careful ly. [f "OK" appears on the screen then 
the routine should be working. The mother 
program on its own adds one useful feature: 
I he depression of symbol-shift and space 
together now acts as Break but with these 
added advantages. The new Break works in 
machine-code loops, it clears the screen and 
returns the colours to the normal black on 
white. The use of this break when not running 
a program causes a buzz with Colour Reset 
and Clear Scretn. 

To sec what the routine can do, turn it off 
and add the lines in figure 1 erasing the 
original lines of the same line number. Make 
sure you have turned the routine off and Run 
the new program. Turn the routine back on 
and you will be greeted by a pulsating border 
display and a clicking sound which continues 
while your own programs are running. 

You might like to try loading a Basic 
program off a cassette. The border display will 
stop during the load, as it will during Beep, for 
the computer disables the interrupts because 
timing is important. The border will sian 
pulsating again as soon as the program has 
loaded, This program achieves its effect by 
outpumng the contents of the frame counter 
to the port which controls the border 50 times 
a second. 

The other five examples can be entered in 
the same way but remember to take great care 
that the old routine is turned off before 
running the mother program to enter the new 
routine 



4,O.35,0,3S l 16 t a41,4£. 121 .92 .35 ^ 
34.121, 92 * 36 , 1 , T& . 56 ., 2. T& . «*2 > <&=,* * 
1,40,23,58, 177 , 92 , 2©3 , 64 .. 46,4, 6© 
,5© * 177 .3S. l a54,5,3a,v29,&a, 1,5Q, 1 
76,92,24,22,9,56, 177,92,2Q3 ,64,4 
0,4,61 

160 DRTR 5©.1?? 1 §£,254.1,52,6,,6 
2,2,5©, i76 ,92,B,5B, 177 ,92,71,17, 
32 , , 33.. 255 « 9© . 54 , © , 183, 237 ,©2,1 
S 249 .71.62.6. 144 .71. .54 .56., tfi3 .2 
37,82, 16,249,201, 13566 

20© POKE 23726,1: POKE 23729,2; 

POKE 23661, 1: 

48K Mother program 

10 REM Spectrum Interupts 
2® REM for 46K Spectrum 

30 REM ©N.DORE 
35 CLERR 64911. LET C-0 
4© FOR i=65139 TO i£9. RERD a: 
IF a =256 THEN LET i =5451-2' NEXT 

5© IF a <;256 THEN LET C-C*a: PC 

KC i,BB5 af ta<0) *1S7: NEXT i 

7© IF a+96<>C THEN PRINT "ERRO 
R IN PROGRAM", STOP 

10© REM SERUICS ROUTINE 
110 DR7R ESS ,a43.* 137 .213 * 2£9 ,^4 
5*1. 254 . 127 . 237 , 120 . 254 , 252 , 4© , 9 
,205, 144, 253. .241 .225 . 2©'3 . 195 . 251 
.,201 ,62,56 ,50 = 14 1 ,92 ,2S5 . 167 , 13 • 
1 , 254 . 127 . 337 . 120 . 254 . 252 . 40 , 2^ 
,251 ^ 207 , 20, 0.0.0,0,0,0.0 

120 rem on/off routines 

130 DRTfl 62,9,337 ,71 ,237 ,94. .2© 1 
,0,0,0, 62 , 62 , 237 , 65 , 237 ,71. 20 1 , £ 



■ 6 
14© 
1S0 



REM Us&r royUnfi(hsr£ RET* 
DRTR 201,9306 



figure I 

14© > REM border display 
15© DRTR 56, 12©, 92., 211 ,254 
10041 



201, 



Figure 2 This snows you how your Spectrum can generate sounds white you enter or run a 
program. 

14©>RE« sound 

15© DRTR 42, 12© .92,203 .61 .36 .© , 
41, 41, 41, 41, 17,2,0,205, 161 .3 , 201 
, 10434 

figure 3 This makes the screen scroll automatically unless the n key is pressed- 

14® > REM Non -stop scroll 
150 DRTR 1 . 254 . 127 * 237 » IS© . 254 , 
247,200, 62., 5,5©.. 140,92,201, 11095 

figure 4 This provides an On Error Beep function, ft causes the computer to beep when 
en error occurs until Enter is pressed. 

140>REM On error bleep 

150 DRTR 58,58.92.254.255,£©0,1 
7, 150,0, 33 . 1©0,©,3£5. 1SI .3 .243^2 
01 , 11155 

Figure 6 This fust routine generates a display of the 24 hour clock at the top right of the screen. 
The computer wilt even beep on the hour, ait white your own program runs. Save this 
program before running if 

3 , m, jsi , erf. iJf? f S4S,iiS.i;i>,?4S <ZJ.r 
n.t« . ift.ift.6S. si ,e£,fr*. at.as.imi 



1« i Kfti :n'i Jit* 



,«a. 3» #i. -i±- ,i- .a ,ff*, i, i.'". lip 

,•6.13 02.B ifltl 41, f! . lip J^jjl 
1<&* DATS J Jft JS4 , 7 , 40 . rfj J O , 3 , 

flt.9,3..B I *i,p,J,Sl,i,3*.J6,iF. 

»7* MT» 17.3,1 *4,.'.>. "I ii- Si 



24 a ' d i-i iai+i- 



"J-^' Sfts>\fT '»»v( '";« 

M^JlMttA »•; LET «.*»i-O p AMD t. 

tTM SI Hi- ■h»llt3THl P.* "D "*<■•■ Hnr 

Lrrr .- i k , . 1 ■ ,.-,T«i .* li,,.v:i- 

oh i»i to la. p6ks i *s*;5ffj» r ec- 

190 fnPuT Ki> le lli' l tl .~: 
n? »3S7i,e LET *=4J*K! LiPEPK W7 



if?4*? 
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IA + F SOFTWARE A + F 




PAINTER - BBC SPECTRUM, ATOM 

Completely machine coded Arcade 
game. 6 levels. 16 different screens. 
< Runs in colour on the Atom without 
F.P. BBC cassette £8. Disk £11.50. 
Atom cassette £6.90. 
Spectrum cassette £5.75. 



Bi3£. iXll etssa 1 



PLANES - BBC 32K 

Spectacularly fast arcade style game. 
Options for different speed of game- 
even the slowest is fast! Many different 
screens and bonus scores. Graphics are 
really superb. 
Cassette £8.00 Disc £1 1 .50. 



nil 
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FR0GGER - BBC fr SPECTRUM 

More arcade action for the BBC (as 
photo) and Spectrum. Get your frog 
across the road, use the logs to navigate 
the river and get home. Beware the 
crocodile and snake, collecting the lady 
frog gains valuable bonus points. Beat 
the time limit or die. 
BBC Cass. £8.00 Dtsc £11.50. 
Spectrum cassette £5.75. 



ORIC 

Two adventure games for the ORIC available NOW, 
Death Satellite and Zodiac. Both will run on the 
16K machine. Cassettes at £6.90 per game, 



1-4 Plsyers, 



DRAGON 

Dead wood monopolies 3 western town - 
set youf own time limit. Cassette £6.90. 
Buccaneers - a piratical game again for 
1-4 players Cassette £6.90. 

ATOM 

Space Panic £6.90 

Zodiac £6,90 

Death Satellite £6.90 

Cyion Attack £6.90 



Atom Utilikits still available from stock at £19.50, 



SPECTRUM 

Cra*y Balloons — an excellent game for the 
16K machine at £5.75. 

Spec file - Stock control /data management 
system for the 48K machine £10.00, 



BBC 

Pharoah's Tomb — an interactive graphic 

adventure game for the Model 8. 

Cassette £8.00 Disc f 1 1 .50. 

Tower of Afos another graphic adventure game 

this will run on the A or 8 machine. 

Cassette £6.90 Disc £1 1 .50. 

PL£A$E NOTE THA T ALL OUR PRICES 
INCLUDE VAT a POSTAGE 



NAME 
ADDRESS 



5% DISCOUNT ON ALL SOFTWARE WITH THIS COUPON 
(Quote 830/5 for discount on telephone orders) 

PLEASE SEND ME: 



Please note prices include post & packing 



■ You may also 



telephone (?4 hrs) with credit card order 



830 HYDE ROAD MANCHESTER M18 7JD 
061-223 6206 (24 hrs) Telex 667461 {AHn A&R 



's woiv nodvmq dsa wnaiDads snreiS'UivT) 
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VOICE 
THE 



VIC 

While the Vic-20's four- 
channel sound facility is 
one of its most appealing 
features, do you really 
know how to make the 
most of them? John 
Ranstey explores the 
electronic quartet's 
potential. 

Yol*r unexpanded Vic-20 can make you feel 
like Richard Clavdcrman, Acker Bilk, John 
Williams or James Gal way. Bui the big 
question often asked by Vic owners is, how? 
After all, my copy of Commodore's intro- 
ductory manual manages to transpose whole 
chunks of instructions in that section briefly 
describing (he micro's music- making capab- 
ilities — so anyone else attempting to exploit 
them might be forgiven for taking a powder 
and going for a long lie-down in a quiet 
darkened room. 

So start again — from here, with some easy 
routines which I will explain as we go along. 
Incidentally, if your micro is not a Vie-20, you 
will find that it is still possible to foster many 
of these programs, usually by simply substi- 
tuting for any Poke statements the equivalent 
Basic command in your micro's dialect, which 
will probably be something like Sound or 
Beep. 

You can make creative use of at least three of 
the Vic's four sound generators, individually 
or collectively, and in several different ways. 
First, you can use them to play the Vic's key- 
board like that of a piano or organ; secondly, 
the Vic can be a musician, playing itself the 
music you give it to learn, just as though it was 
an electronic pianola; thirdly, it can help you 
compose your own music by combining the 
two facilities just mentioned; fourth, the Vic 
can take over the actual composing and pro- 
duce sonorous fugues or perky rags — and in 
all (he programs thai follow, I have incorpor- 
ated some kind of screen display to help you 




understand even better what's going on in the 
Vic's mind. 

The Vic's soundmakers slumber silently in 
four separate Poke locations: 36874, 36375, 
36876 and 36877, The first three of these are 
always used, alone or collectively, to play 
music. The fourth, 36877, is the white noise 
generator — all of whose tones sound like 
nothing so interesting as an untuned radio 
until you Stan shaping them. 

Of the three music voices, it is convenient to 
think of 36874 as being the lowest or bass 
voice; 36675 as the mid-range or tenor voice; 
and 36876 as the highest, or soprano. Each of 
these three voices has a library of 126 tones 
numbered 1 28 to 254 inclusive, covering some 
three octaves of the conventional music scale. 
Poke 36874 drops an octave lower than, and 
Poke 36876 an octave higher than, Poke 
36875. Therefore, you have something like a 
five-octave range across the ihree voices. 

The only other Poke location you will need 
is 36873, which is qualified by a number from 



OF 

to 15. This command switches on the 
volume control and sets the sound level. You 
may find that the highest setting distorts when 
played through the speaker of your particular 
TV or monitor; Poke 36878,10 or Poke 
36878,12 should be about right most times. 

Type New, hit Return, and enter Program 1. 
Run this, and you hear each of the 127 (ones 
held in the Vic's bass voice, and see its number 
displayed on-screen. Everything stops at 254 
except the noise. Kit Run, Stop and Restore, 
then List Program 1, Tone 254 continued 
because I did not include a line cancelling the 
volume. So add these lines: 

170 POKE 36878,0 
180 POKE 36874.0 

It is not strictly necessary to include line 180 
in this program, but if you do not the old voice 
will stay live and still be heard behind any 
other voice Poked, 

Each of the three Poke locations is capable 
of generating 126 notes. Change line 130 in 
Program 1 to Poke 3687 5,T and Run; and 
then to Poke 36876,T and Run to hear the 
tenor and soprano equivalents respectively. 
With these, the two or three uppermost tones 
are at such a high frequency that you may not 
even be able to hear them. 

A( this Stage, it is important to draw a 
distinction between tones and notes, because 
only 25 of the (ones in each Poke location are 
more or less equivalent to the notes 
ABCDEFG of the conventional musical scale. 
And to complicate matters, they match up in 
uneven Steps. For example, note E is tone 206, 
F is 209 and F# is 211, The whole range of 
126 available tones thereeforc gives you just 
three octaves, from a low C on tone 131 (O a 
high C on tone 224. 

This next simple program proves the Vic's 
ability to produce an orderly musical scale of 
eight notes — C major. New the memory and 
enter Program 2, In this program, lines 1 10 to 
1 30 set up a store cupboard of tones equivalent 
to the scale of C major and their names.; count 
up the pairs and you will find they total eight 
in number. Lines 140 and 160 form a loop that 
makes line 150 read through each Data pair 
and store them in memory as matched sets 
tagged 1 to 8. 

At line 170, the Vic is waiting for you to tell 
it which pair you want brought up front, by 
touching any one of the keys numbered 1 to 8 
on the top row of the keyboard; the second 
half of line 170 makes the Vic go round in 
circles until you do so. 

Line 180 takes the value of the key you have 
touched and marries it up with the Data pair 
tagged with that same number. So if you hit 
key 4, the fourth pair along in the Data queue 
— which happens lo be 232, F — gets yanked 
out and put to work. On goes the volume in 
line 190, and line 200 selects the tenor voice 
and drops in (he (N)ote line 180 produced. 
The other half of the pair, the actual letter C, 
(continued on next page) 
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(continued from previous page) 

then neatly drops into the Prim statement in 
210. So as you touch each key, you will hear a 
note in C major ranging from the Lowest 
(triggered by key 1) to the highest (key 8), and 
receive visual confirmation of the note the Vic 
played. If you want to temporarily mute the 
sound, touch the space bar — or indeed, any 
key other than 1 to 8. 

You can give yourself a little more self' 
tuition in equating the Vic's tone numbers 
with actual note values by expanding a little on 
the Data items. Just as an experiment, retype 
line 110 of Program 2 as follows: 
110 DATA 225,C (2251, 228,D (228), 231 r E (231 ) 

Run this revised version and when you hit 
key I, 2 or 3 the screen will display not only 
the note name as before but also, in brackets, 
the tone number used to produce that note. 
This can be a useful aid when you are compil- 
ing Data statements from sheet music, 

Before moving on to programmed music, 
using Data statements as scores on which the 
Vic can work, let us try brightening up the 
general sound produced by Program 2. Pro* 
gram 3 will teach you a new technique for 
shaping the character of the Vic's voices, as 
well as producing a new tune. 

As you are now entering the realm of longer 
and more complicated Data queues, perhaps it 
is worth mentioning the most common reasons 
why the Vic flashes up the dreaded Out of 
Data error message. One is that you have 
missed out a comma somewhere} there must 
be one after every Data item except the last in 
any one Data line. Another is thai you have 
typed a letter O instead of the special slashed 
zero, 0- Out of Data will also show up if the 
number given in the Read Loop does not match 
the number of items in Data. 

Finally, if you are adapting any of these 
routines to use in a more ambitious program, 
remember that you may have to set up a Dim 
statement to reserve memory for the Read 
array. If you do not,, you may prompt the Bad 
Subscript error message. 

Back to the music. Again, New the memory, 
and carefully type in Program 3. This sounds 
a little more like a piano, thanks to Lines 1 70 to 
200. These ensure that the volume of each 
note is heard at full volume and then dies away 
to nothing after the time allowed to play the 
(Lfength of the note in Line 190, If you would 
Like to prove to yourself that this is really 
add this one line to the 



just 



happening 
program: 

205 PRIMT 

If all is well, 



' [CLR SCR) 
the screen 



N; 



wi 



0: l 

display a 

different tone number for each note that is 
played, then the digit and the number 31. 
Check through the logic of Program 3 and you 
should be able to understand why. 

This exercise also introduces a couple of 
other little tricks. First, perhaps you noticed 
the dummy value of at the end of line 120. 
That is because, unlike Program 2, the Read 
statement in Line HO simply starts at the first 
item of Data and doggedly works its way right 
through the queue, item by item. The 
signals to the second part of line 140 that the 
notes are all used up and so the tune is over. 
Without it, the program would jam on the last 
note and flip up the news Out of Data Error in 
(continued on pege T J 7} 



Program 1. 

100 REM PROGRAM 1 
110 POKE 36378,10 
120 FOR T=128 TO 2 
130 POKE 36874, T 
140 PRINT T, 
150 FOR D=l TO 406 
160 NEXT D:NEKT T 



54 



Program 2. 

100 REM PROGRAM 

118 IJflTfl 2£5,C,22S,D, 



2 



131, E 



160 
170 



126 DRTfi 232/ F, 235,0, 

237, ft 
130 DATA 239, B, 240, C 
140 FOR N-i TO S 
150 READ S(H>, N$<N> 

NEXT N 

GET K*:IF K$= ,M ' 

THEN 170 
180 N=VAL(K$) 
190 POKE 36878,10 
200 POKE 36375, S<N> 
210 PRINT":TM«M?IH«SMl!IKI 

VOU HIT NOTE ";N*CN> 
220 GOTO 17G 



Program 4. 

100 REM PROGRAM 4 
110 DATA 215,400,217, 

600,215,400,209, 

600,207,400,209, 

600 
120 DATA 215,400,221, 

600,217,400,215, 

600,209,400,217, 

600 
130 RESTORE 
140 READ N=IF N=0 

THEN220,0 
150 READ D 
160 POKE 36875, N 
170 POKE 36373,10 
180 FOR L=l TO 

P'NEXT L 
190 POKE 36378.0 
200 GOTO 140 
210 POKE 36874, 

6-'PGK£36873,0 
229 END 



Program 6, 




100 


REM PROGRAM 6 


110 


N=INT(RNB<1) 




*129>+126 


120 


POKE 


36878, 10 


130 


POKE 


36875, H 


140 


PRINT 


'"I'M PLAVING 




TONE* 


#N 


150 


FOR E 


i=1TO400: 




NEXT 


D 


166 


POKE 


36378,0 


170 


GOTO 


110 



Program 7. 

100 REM PROGRAM 7 
110 N=INTCRNDCn 

#30) +195 
120 POKE 36378,10 
130 POKE 36875, N 
140 PRINT"! 'M PLAVING 

TONE";N 
150 FOR D=1TG400: 

NEXT D 
160 POKE 36878,0 
170 GOTO 110 

Program 5. 

100 REM PROGRRM 5 

110 URTfi 201,800,209,400,225, 1208,221, 

308, 289, 460, 203, 1200 
12© BfiTR 201, 300, 201 f 400, 201, 460, 203, 

400,209,480,215,1200,289,1200 
130 DRTfi 201,800,209,400,225,1200,221 

,800,209,400,203,1200 
140 DfiTfl 201,300,209,400,209,400,215, 

400, 219, 400, 221 , 1200, 221 , 1208, 5 
150 RESTORE 

160 RERD hhlF N»5 THEN 220 
1?8 READ V 

188 POKE 36878, 16 :P0KE36S76,H 
190 FOR D=l TO V=NEXTD 
218 GOTO 160 

220 POKE 36876,0= POKE 36878,0 
230 END 
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-Personal. 

.Computer' 



CENTURY 



THE CENTURY 

COMPUTER 

PROGRAMMING 

COURSE 



PETER MORSE 

IANADAMSON 
BEN ANREP 
BRIAN HANCOCK 



The complete guide to programming in Sinclair BASIC 
using ZX81 and Spectrum Microcomputers 

Sinclair have sold over 600,000 ZX81's 
and Spectrums, which means that 
somewhere out there are 600,000+ 
potential programmers. 



* i \i i in 



HE CENTURY 

OMPUTER 

ROCRAMMlN<~ 



Ml MM? 

iiuMsev 



*T<M 



TH5 COMPLETE GUIDE TO 

PROGRAMMING IN SINCLAIR 

8ASIC USING THE ZX8T AND 

SPECTRUM MICROCOMPUTERS 




There are enough books and collections 
of programs on the market to help you get 
beyond the user manual. The Century 
Computer Programming Course aims to 
transform any Sinclair owner into a 
serious programmer — whether they own 
a Spectrum or a ZXS1, whether they are 
totally new to computing or simply have 
ideas in advance of their current 
expertise. 

Beginning with the elements of BASIC 
syntax, The Century Computer 
Programming Course takes you right 
through to the creation of sophisticated 
applications programs. More than 500 
pages and 200 programs and routines 
makes this a monumental project 
Without it Sinclair owners are likely to 
remain games players for the rest of 
their computing lives... 
Illustrated with line drawings 544pp 
£9.95 {paperback) 
Available through your focal bookshop 



ORDER FORM 

To: Department CCS ' enclose m Y cheque/postal order 

George Philip Services Ltd for £ 

Arndale Road, Wick {Please make your cheque/postal order 

Littlehampton payable to George Philip) 

West Sussex BN17 7EN Name ....„ 

Please send me . .. copy/copies of Address ., .„.,.., 

THE CENTURY COMPUTER 

PROGRAMMING COURSE at £11.50 per "; ""■ -"""■■"' Z""Z"" 

copy {post paid). (£13.50 post paid for Please allow U P t0 2S da V^ for delivery 

overseas addresses] 
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VIEWPOINT 



THE PROGRAM THAT 
YOUR2X SPECTRUM HA 
BEEN WAITING FOR' 



AMSOFT 



OPERATING AND 
CONTROL SYSTEMS 

FOR DISCERNING 

ZX81 AND 
SPECTRUM USERS 

All AMSOFT products are designed to help 
users get the most out of their machines. No 
additional hardwae is needed to run them, but 
they can support other devices if needed. 

AM ZX FILE allows you to use targe cassette 
data files in BASIC programs, with no limit on 
file size, and input/output in the same program, 
like a big machine. For ZX81 at £4.00, and 
Spectrum at £5.00. 

AM ZXMON is the operating system which 
allows you to develop, edit, run, and checkpoint 
machine code programs, and to create and use 
libraries of machine code routines on tape, 
saving hours of work. 

ZX81 version £6.00, and Spectrum version 
£7.00. 

Under the control of AM-ZXMON you can run 
AM-ZXEDIT, a text editor for creating and 
editing assembly language source code, for 
input to AMAZON, a full assembler which 
creates machine code tape files. User symbols, 
hex,, decimal, and string constants, and 
saving /re-use of symbol tables are among the 
features. 

AM ZXEDJT for ZX81 and Spectrum £4,00. 
AMAZON for ZX8T £8.00, available for 
Spectrum late April at £8,50. 

MEW! AM-ZXSP takes a saved ZX81 program 
tape and loads it into a SPECTRUM leaving it 
ready to run, edit or save. No more retyping of 
programs when you change machines. 
Available now at £6.50, 

Alt our prices include VA T. 

AMERSHAM SOFTWARE LTD. 

Long Roof, Hervines RcL 

Amersham, Bucks. HP6 5HS 

(02403) 6231 






Draw complex l-dimsnsional object*. View tham after rota- 
tion in any or all of 3 dimenttgns 
Feature?; 

1} Rotation in 3 dimanaiom ab-out a single paint 

21 Rotation about a line between two points 

3| Generation of stereo pair*. 

M View from one point towards another point 

Qbj ect» c an be »t □ red sepa rately on t ape and copied to t h e Z % 
printer. 

Written in BASIC for you lo modify to your own. require- 
ments. 
Ideal for computer modelling, molecular modelling, CAD etc 

Viewpoint - with full instruction and examples 

£6 60 

Jus! starling to wrile machine coder prog tarns? The ideal »*< 
■s em b I cr for beginners is Ultraviolal . Look at the fa a I il ies lhal il 
offers • 

Works entirely in decimal ino he* problems): all Z80 ■*». 
sirueiions correctly assembled: supports the pseudo- 
insVuctiOns EQU, ORG {multiple ORGsflllow«dr, DEFB. OF FW 
and DEFS, cade can be assembled a! one location and I hen re- 
located; allows alphanumeric iahflis Of ftnvicriijtr!, lull listings 
of assembled code and mnemonics can be output m (he 
primer; toll error 1 rapping with faulty instruction clearly indi- 
cated: comments can be included in the source tile. 

The ideal complement to Ultraviolet is infrared - an easy 'to* 

uW riisassflmbler 

So now there is no need to be intimidated by machine code - 
wilh Ultraviolet end Infrared it's child's play! Buy them from 
the machine code specialists - ACS Software. 

ULTRAVIOLET -£7,50 INFRARED -£6.75 

All our Spectrum pfograms wMi work m bolh 1$K and 49K. 
models. 

ANNOUNCEMENT: All three programs 

now available for the 16K ZX81 !! 



ACS SOFTWARE 7, 1 ufcirll CffeSCt 
Rounrthay 
(ofjdstStMHN 



DON'T MISS THIS 
INCREDIBLE OFFER I 



50 GAMES 




£995 



m 



ak 










SO GAMES i on cassette for all 

the foJ lowing: 
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(cominued from page !08i 

140, If you like, try this for yourself by cur*or- 

ing out the dummy zero and then Running the 

program, 

Secondly, the Restore statement in line 130 
is not strictly necessary in this particular 
program as you have to rerun it every time you 
wan; to hear the music anyway. But usually, 
you will warn to set Read's pointer to the head 
of the Data queue in line 1 10 in case you want 
to call ii again; Restore does just that. 

Before we go on to refine Program 3 by 
giving each of the notes proper values, do nor. 
overlook the creativity which lines 170 to 200 
offer you. You can tinker with these along 
with lines ISO and 160 to get a sound more 
like a bar-room piano than a Bechstein, for 
example. Lower the 1 5 to range of line 1 70 
and you will soften the apparent attack; alter 
the Step value in the same line — even to a 
decimal such as ,2> — and you can remould 
the sustain and rite of decay. 

You could try adding 36876 as well, or 
trying different combinations of the three. 
Further, changing (he value of the delay loop 
in line 190 alters the overall speed at which all 
this happens. This little suite of three vari- 
ables is one of the most powerful tools you 
have in exploiting the Vic's soundmaking 
potential. 

So Program 3 opened some new horizons, 
but to hear the music played properly, we 
need to pair every note in the Data queue with 
a value representing its proper duration, just 
as we added the letters of the safe in Program 2. 

Tidy the Vic's memory by typing New and 
hitting Return, and this time we will have 
James Galway audition for Dooley Wilson's 
job at the Cafe American! in program 4. 

The deliberate error is at line 190. That 
Poke is chopping up the notes in a way that a 
flautist certainly does not do. So delete line 
190 altogether and Run the program again. 
Now the notes do glide into one another as 
they should. 

In this exercise I have used a value of 3,000 
to the bar, It is an easy matter to quicken or 
slow the overall tempo at which this or any 
other tune is played, by simply changing pro- 
portionally the value given to each D item in 
Data. Thus you could accelerate Mr Galway 
by changing 400s to 300s, and the 600s to 
450s, and so on. 

But beware, this deceptively easy program 
has a trap for the unwary. New memory and 
enter Program 5, 

When you Run this program, all will be well 
until you hear the Vic play those notes in lines 
120 and 140 which are the same in tone, if not 
duration, of those preceding rhem. Just drop 
in a pair of zeros to achieve an imperceptible 
break. You may use this same trick to imitate 
the rests shown on sheet music. You can 
specify the length of the rest by giving N a 
proper value to work on As an example: 

DATA 201,400,0,200,201,400 
will sound tone 201 for, say, a half-note; then 
introduce a quarter-note rest; and then play 
201 for another half-note. You may also have 
noticed that the end of data signals at the end 
of lines 140 and 160 were changed to 5 from 
the usual 0, so that when you correct this 
program by adding double zeros to lines 120 
and 140, your program will not end pre- 



maturely- Ygu can go on qualifying Data lines 
with yet more items, provided that they are 
always in logical sets. 

You might, for example, have the notes and 
durations for a melody line as elements one 
and two in a four item set; with a bass line and 
associated note durations or rests as the third 
and fourth elements. This way you can 
achieve a very effective syncopated or walking 
bass rhythm. For a demonstration of this tech- 
nique, 1 can do no better than refer you to 
Adam Macielinski's ingenious boogie pro- 
grams in the March 1983 issue of Your 
Computer. Adding the Vic's third voice will 
give you three-part harmony in a carefully 
structured Data queue comprising six-element 
items; and maybe now is the time to experi- 
ment more with FoJte 36877 to drop in a snare 
drum. 

After all that your fingers could do with a 
rest, so why not let the Vic get on with some 
composing of its own. Program 6 generates a 
random number between 128 and 254, which 
becomes the tone qualifier for tine 130; and 
line 140 prints it out for you. The tone plays 
for a time set by the loop in 150 and the 
program then loops back for its next random- 
iser to give a continuous demonstration of 
musiqut lilicon if not concrite. 

The snag is that line 110 draws from too 
wide a choice of tones, many of which do not 
equate to real musical notes anyway. You can 
improve matters a hi tie by reducing the choice 
for N to, say, just one middle octave. .Make 
this alteration: 

100 REM PROGRAM 7 

110 N 4- [NTfRNDdJ'afJl + 195. 

Better, but you are still hearing some bum 
notes that make it sound rather strange. The 
best solution comes with our old friend the 
Data statement. New memory and enter 
Program 8. 

Here, lines 110, 120 and 130 set up a single 
octave of C major while 150 generates at 
random a number between 1 and 8; line 160 
puts this on-screen. The volume is set in line 
170, and ISO delves into the Data queue at 
that position fixed by R. Line 200 gives a 
moment of silence before looping back for the 
next cycle. 

This program will generate music that 
sounds more "true" — now it is just plain 
monotonous thanks to line 190 sounding each 
note for precisely the same length of time. But 
it is an easy matter to introduce a further 
randomiser which will select different note 
values — the length and relationship of which 
you can fix. Revise the last program by 
changing it as follows from line 190 onwards 

— see Program 9, 

Not stunningly elegant but it docs the job. 
The values at the end of lines 210 to 240 you 
can tinker with yourself; the lower the 
numbers, the faster the music. 

There is very much more to music making 
and computerised composing on your Vic 20 

— not to mention the sound effects capabilities 
which I have not got around to examining here 
in any detail. Still, I hope you have fun trying, 
testing and adapting the programs given here 
and that they will help you to develop the 
know-how and curiosity that can result in 
some really original efforts of your own — 
ones worth listening to, as well! 



Program 8. 

lua REM PROGRAM 8 

110 PRINT' 1 :!" 

120 I'ATA 195,281, 

207, 209 ..21 5.. 

219,223,225 
130 FOR N=l TO S 
140 READ S<N>*NEXT N 
150 R=INT<RHIK1 ;■#&>+ 1 
160 PRINT Rj 

179 POKE 36873,18 

180 POKE 36875, S<R> 
190 FOR D=l TO 600: 

NEXT I" 
2aa POKE 36878*8 
21Q GOTO 150 

Program J. 

106 REM PROGRAM 3 
110 mm 215,217,215, 

289.207,203 
128 DATA 215,221,217, 

215,209,217,0 
130 RESTORE 
140 READ N=IF N=0 

THEN220 
156 POKE 36374, N 
160 POKE 36875, H 
170 FOR D=15 TO 1 

STEP -1 
186 POKE 36878, D 
190 FOR L-l TO 30 
200 NEXT 1_:NEXT D 
210 GOTO 140 
228 POKE 36874,0: POKE 

36875,0: POKE 

36878/ 
238 END 

Program $. 

laa REM PROGRAM 9 

110 PRINT'Tr 

120 DATA 195,201,207. 

209,215,219*223,225 
138 FOR H=l TO 3 
140 READ SOONEXT N 
150 R=INT(RNDC1>*8>+1 
166 PRINT R; 
170 POKE 36373,10 
180 POKE 36875, StR> 
190 V-INT<RND<1;*4>+1 
2O0 PRINT V; 
210 IF V=l THEN L=150 
226 IF V=2 THEN L=250 
23B IF V=3 THEN L=350 
240 IF V-4 THEN L=450 
250 PRINT D, 
260 POKE 36873, 10 
270 FOR D=I TO L NEXT 
230 POKE 36878,0 
290 GOTO 15a 
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DRAGON 32 



Cassettes 



MRC 

Air combat and ground strike, "joystick" controlled 

sights cannon fire and bomb release. Full colour 

hi-res graphics 3D and sound £6.50 inc. p & p. 

Fruit 

Compulsive, addictive, fruit machine. Using your skill 

with the holds, turn your £5 stake into £ 1 and beat 

the system, Hi-res graphics and sound. £4.95 toe. p&p 

Look and Learn 

Educational picture recognition. Hi-res graphics, text 

and colour. Age 3-10yrs £4.95 inc. p & p. 

Pontoon 

Super Hi-res graphics, full colour definition and card 

display. Fascinating, absorbing £4.95 toe p&p. 

DRAGON and ORIC "JUNIPER" word processor, 

comprehensive edit facilities, menu and cursor driven 

£2,5.00 tnc.p&p 



O0Q ©O 



Tango Font rot 01 



I QUARK DATA PO. BOX 61 .Swindon, Wilts. Tel. (0793) 40661. 

I Please supply, 

I ■■■ • • 

I 



Using your skill, locate the airstrip with the radar 

scanner, fly your aircraft through hazardous | Cheq ue f o r total amount e n closed 

crosswinds and air pockets to land safely Watch your | Namo .,,.,. 

fuel; watch your artificial horizon; be sure you are | Address 

level on final approach, Full colour, hi-res graphics, ■ 

3D and sound. £5.50 incp&p L — — — ■--. — — — — — - 



<Wroc(uce original games 
-for *fWpr) 32 

Planetary Trader:— Choose your cargo — and they try to 
deliver it. Easy? Depends on what you do. £5.95 

Golden Apples:— Steal the apples, and defeat the 
warlock .£5.95 

Surprise;— Spells, giants, a magic ring, but this is not 
another "Lords of the Rings." ,..., £8.45 

Mini-games:— 4 games per tape: simple but 
compelling, £5.95 

All tapes include P&P, and no-quibble guarantee, 

Write to: 

Bamby Software, 

Leverburgh, Isle of Harris. PA83 3TX 

Or phone 065-982 313 or 23® between 9am and 9pm, 



BBC Micro's in 
Stock Now 



MODEL A 
MODEL B 



£229 
£399 



A/B UPGRADES (SAME OAY BY APPOINTMENT} 

£106 

ALL PRICES INCLUDE VAT 

14 'M1CROV1TEC MONITOR SCHOOL APPROVED £287.95 

TWIN DISC DRIVE2 x 100K (SHUGARTJ £389,00 

DISC OPERATING SYSTEM .....£110.00 

ACORN AP100A PRINTER £238.00 

SOFTWARE 

ACORN BUG BYTE 88C SOFT 



£^6.00 



OfllCI 

LVNK 

JUPITER ACE .. CS9» 

DHAGO\ .- . D99.9S 

ATAfilfcBtS* . .. £3».M 

VIC 20 .. .£!»■» 

TEXAS TIBS' 1 * A ... f 154.95 

SINCLAIR SPECTRUM CI 25 33 

SHAHPN'Z»A £5*6 Z5 

COhWODQREB* £3*5.00 



"COME AND VIST 

OUR SHOWROOM 

FOR 

HANDS ON 

EXPERIENCE" 



IN STOCK 
PERIPHERALS - SOFTWARE - ADDONS - BOOKS 



P.V. MICROCOMPUTER CENTRE 

38 WATER ST, ACCRINGTON, LANCS. 

TEL: (0254) 36521/32611 

HOURS OF OPENING 9AM -5PM MON SAT 

RAflCLAYCARD AND ACCESS WELCOME 
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SPECTRUM AND ZX81 
HARDWARE 






The sole SINCLAIR agent for 
the Arab World — now also 
agent for JUPITER ACE and 
APPLEI 
We are Interested in 
software, publications, add- 
ons etc. 
Do not miss this opportunity — 

Hrtj Mmpl*i q'. e'l you Have tQ; 



IRM 



fern 



P.O. Box 147, Jeddeh, 
Saudi Arabia Tal; 6604212, 
Talex 402 276 Auto ram S.J. 



1 W+ *r* vfift^J, U <*tC*lft£ Ifi A ft ABIC tiTBuf*' 
trvfora i*ii«i'*ii<kj c'»*ih) iouct ui. 



IffiSBS 



THE VERY BEST IN MACHtNL CODl 
I ( \R 1 1 \L ZXSPECTRUM ft ZX81 

..(Uf /tffM/Fjiju 4iff4if».'if i /Sim f Oh- m OTtfcff OJMf (IM0H4 

_ '-"- *-• li.'it.ns iiy letuiii iPrifVa ititikit/r VAT nrxt fXMtoge 

(V J • i*ii/i>H t-tifopt. $At- for/tip It$l, 

11 IVl AS I r>K r 1 1 .K bti-.pnini.tkimMiic itfrtm 

jimI fi>fK»rli<X] ivvfi'iH Si> TlcJctWe ili.it H n nqujlly nwriilc lor yimr mailing 1m\ 
rtjUrigaffi ITffftr'rfmlf ; ■■aliacts applications are inkIIck, Fully ifSn'f 

i:i>liii<n1 Oji.i .wil irnmt lllipldy ftJTI1l#l», [j^MilllliC VrttlJlt)1f lrlM|Mi 'lit' tW](Hl|i 
.mil djt.i iterni fully iiffinu (Jfhrn willi |pOw«»lul Match JK'ltltHj wrlimj, tDUl.' 

.iVr'.Kii'. tifNljti'. mulinilr irn1(.'pr'iiiiiriit Mm, (juntHHj Yin. we .urn In SAip|H>r r 
miCruclrWE when Uncl<' iMjvrn Nearly J'l 1h<? BK we iim- iMndCtline C«lii», *ti 
you ijel 3}>K |M.r hit- CWnCi witli ifit4fii||[e hie and 22 pifp rn.inujl ("ISOO 

*f M/ Master t i le-Ki *» »« «>«„»««« 

We hjYd. juoduti.tl J <m i»l MASTERFILE called MASTERFlLE III 

It hn meat ol tlie Ceafure* of big MASTERFILE, wilh J prcdcltni-d repncl 
idiin.iii '.Mid f» iirpdclmttt lutdls t«.g. narnt, jthlieM, «tc, and Mvhjve found a 

LfSidul 4CO0liyn-i Ol t iJHce. MASTERffLE and MASTEftFl LE 16 jrr fully 

nl<- LiNrjipjliltrr' and Will hajipily process ftKh OlhfT'l lilw, H? I>I0! 16K WW* 
who upqipdo lo 4SK cWt usr *HHr old fibs* immediately, Complew with 1? page 
manual; priced ji f 1?,00 

1 STATt CLEARLY WHICH VtflSlON 01 



riiTili:«KMi:f^l 



GULPMAV 



5£* GUUPMA'V 

wndt lb nWW, 1 i haiefi, (.«*( tfclirrWi!, 9 i|f»t«, 9 HWWK. (Jenwi uhh14-. clioiec 
ul goy&litk rontiul "Afl uxlijindirijfily ijo<hI [jrficjr-iini" Mvi't Born rtlr.m Itn 
f'niiiil.ir Coiiiimtnhj Wit-kly Wi> think yem *ill Jsim 1 IE>96 
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ISULPfi 

^yU F MrffT Mt . iiiim-.i i<ti'iiin.,ii '.(n-i 

«. THEFASTONE 



limotf iileiilit.il i|M.t TutiUlFtWAN !»/!». 



intMKZxRi I Hl^ FAS TONE » in.^.^,i (t , 

MA!>TF:HFI| F jIhI ii ih tlse allowm lhewo*ldnow SpOCdHSMKHI H very Silivfdl 

in MAS1 fid U I f 1?.uX) 



Campbell Systems, f3ept.(YC), 
15, Rous Road, Buck hurst Hill, 
Essex, IG9 6BL, England. 
Telephone: 01.-504 -0S89 





PANDA 

The fa.-r.ous F^nda Expandable Ram PacK Massive 16K 
add-on memory which can easily be expanded \o 32K 
vrAh an opnoral plug-in module. Supplied ltl ragged 
no-wobble desga rjgged, injection moulded case, 
contoured to fit ihe ZXS1 snuggly. Compatibie with olher 
add-ons (printer etc). LED &tvoff indicator- No addiionai 
power needed ]ust pl'jg m an go. British designed and 
made from top quality components _._ _ _- _ _ _ 
throughout, quKzr,:eed 1 2 months ONL I £ 19 • 95 



EXPANSION MODULE ONLY £14-50 

i ne 16K Panda a ess'ly expanded ftom ISK :; 32K 

by adGir.g this expansicn mcdu!e as ar.d when yo'J need it 



IB 0/ 




GIANT PANDA 

Giant Panda the two together. Buy the Panda and the Expanswn Module a! 
the same time for a gigantic 32K by; es and save. #vmt v c i a Art 

Cbmpie'e at a special price of ONLY £34 "00 

PROFESSIONAL CASED KEYBOARD 
TYPEFD42 

FOR ZXS1 OR SPECTRUM 

This SamcuE, best gelling 

product immediacy converts j 

your ZX Computer into a 

sturdy attractive and 

professional unit, with Ml sae 

typewn'e: keyboard A tough 

plastic case encloses the keyboard ?CB 

and power supply. It has 42 keys including ail ihe 

ZXSlSpectniffl graphic Characters printed on them The full travel key 

switches have go^d plated Contacts and guaranteed life of 10° operations, 

lis so easy to install! Ycu simply unscrew the EK PCB irom it case, screw it 

to the FD case, and plug in the keyboard No c«»ft /in 

soldering Or technical knowledge required ONLY £2 9 '00 

TYPE FIMFORZXe] OR SPECTRUM 

Our new advanced keyboard has 'ne same, ftne .ipeciftoatio.is as the FD42 
system, but with a new redesigned case, space bar and double-sized shin 
and enter keya A tnusi for the discerning ZX81 or ,____ „ - _ rt 
Spec-.r^i 'user. ONLY £39 , 9'5 

ZX KLIK -KEYBOARD 

If, like many 2X31 users, you are fed up with the^ 

dead feel of the touch sensitive ke>pad 

then consider the wela tried Klik- 

Key board' This a a simply fitted 

genuine push button keyboard 

which has beer, designed as an 

exact replacement for ar.d is no la rger 

than, the e&sting keypad. * FiteontotheZXBl 

• Full 40 keys plus one spare for any purpose ■ Ro soldering -just plug in. 

■ Wo trailing wires ■ Clear permanent two colour legends. ■ Positive feel 

and sound as daia is entered ■ ^eecfeupprograrrirruiigerBnnouslyarid 

reduces errors. ■ Fitting service offered £2-00 extra «._---.**,,-« 

(remember tosend ycurZXBl) ONLY £24*50 




AFDEC 

ELECTRONICS LTD 



Kempshott Lane, Basingstokie 
Hants RG22 5LT 



I wish to order the following, 



I Quantity Item 
Par 

I 



Amount 



Panda & £19-35 inc. 



Exoansion Msdule f'' il 4-50 inc. 



G;an: Panda (a" £34 00 inc 



FC 42 Keybcard_ZXSpecti ii-:' ^i £23-00 mc 
FDS Keyboard ZX-Spec-.ram- C" £3335 inc. 



ZX KJik-Keyboard (u £24-50 inc 



TOTAL -K»M.i*dici! B . 



All prlem Uidud* VAT uvi po« «id pwkwffl All tfumi md-jde < riJ v*« guuwiH 
ftodacti u« decked *r.d usually dMp«lchHl wnlup 10 titft OwftHJ n»OEn«Il tdd tApam 
mvX p*rior« QlWruM-PWi*; Ords™ vtc iluKld k» m«Ia pvyibh to ATDEC EKtrova litd- 



Card N r c i 

Signature . 

Name 

Address_ 
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_. 



J I U 



_1_ 



- 



n] 
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MEMBERSHIP INCLUDES: 20% OFF FIRST TAPE 

15% OFF NEXT THREE TAPES. 10% OFF ALL FUTURE TAPES AS MEMBER 

• Special offers during membership • Forthcoming free offers 

• Occasional very special hardware offers • Regular Newsletter and Lists 

• Only the best software by the most respected houses stocked 

ZX81 - SPECTRUM ■ DRAGON 32 ■ ORIC 1 • JUPITER ACE ■ B.B.C. 

TWO SCHEMES 

* MAIL ORDER MEMBERSHIP: EB.OQ * SHOP MEMBERSHIP: £5.00* OPTIONAL LIFE MEMBERSHIP £5.00 EXTRA 

• SPECIAL SCHEMES FOR 15-YEARS-QLD AND UNDER • O.A.P.S • UNEMPLOYED 
TELEPHONE ACCESS/ BARCLAYCARD/ VIS A ACCEPTED OR S.A.E. FOR FULL DETAILS, 

FREE DRAW FOR JUPITER ACE COMPUTER ON APRIL 30th FOR ALL MEMBERS! 



You know us! We are genuine! Full refund of tee tf not satisfied 
when membership details arrive or anytime in first six months it 
genuine complaint is not resolved within 30 days. 

5 ST. PETERS LANE, LEICESTER, TEL: 0533 29023 




THE'TRIENDLY 



TOUSERSTORF 



THE FIRST MIDLANDS REGION SHOP 
SPECIALISING IN SINCLAIR COMPUTER 

ACCESSORIES AND HOME 
COMPUTING GENERALLY. 



STOCKING: SINCLAIR ZX81 and SPECTRUM, DRAGON 32, ORIC 1 and 

JUPITER ACE. FULL RANGE OF HARDWARE and SOFTWARE. 

Possibly the widest range of software available in the Midlands. 

BBC software now available! 

SPECIAL MICRQWARE'S OWN SOFTWARE FOR THEZX SPECTRUM, 

ALIEN COMMAND 16/48K SPECTRUM ONLY £4.75 

BACKGAMMON 16/48K SPECTRUM ONLY £4.50 

YAHTZEE 16/48K SPECTRUM ONLY £4.50 

Please Include 50p post & packaging with software orders. 






J*** 
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MIGROWAR 
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5 ST. PETERS LANE 
LEICESTER 
TEL: 0533 29023 

Open 9.30-5.30 
closed Monday 

SENDS.A.E. 

FOR FURTHER DETAILS 
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NE SCROLLING 



ATARI 

Flashing junk, nasty 
jerks: two of the 
problems that arise 
when using fine 
scrolling in Basic, 
Chris Lam looks at 
ways in which 
Atari users can 
circumvent 
unpleasant 
experiences. 
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□ ATARI 
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What is the difference between fine scrolling 
and coarse scrolling? 

Coarse strolling is where one character at a 
time moves. This gives a very jerky effect 
Type in program 1 and Run ii. The program 
manipulates LMS operands 10 implement the 
coarse scroll. Any method can be used: it is 
just that LMS manipulation is easier. The 
program tells Antic the graphics processor 
— where to start displaying data from. It runs 
through addresses to 65535. We will call the 
addresses which are Poked to tell Antic where 
to start displaying screen daia, DLisi and 
DList + 1 . Try steps of 19, 30 and 21 in line 
30, Change lines 20 and 30 so That they run 
from 255 to 0. 



just for those who do not know what LMS 
operands are, LMS — load memory scan — is 
an instruction followed by a 16-bit address, 
The address of the low byre is 

PEEK (560) -* 256*PEEK(561>+4 

Now for fine scrolling- Add program 2 to 
program 1. There arc two built-in scroll 
registers HScrol — 54276 — and VScrol — 
54277 — which hold the number of pixels to 
be scrolled. The direction of the scroll 
depends on the sequence of numbers we Poke 
into it. Before these registers can be deployed, 
we have to enable the lines on the screen fjr 
fine scrolling. Lines 12 and 13 do this. In line 
12, the 64 is the LMS instruction, 16 is the 
horizontal fine scroll enabler — 32 is the 



vertical scroll enabler - and 7 is ihc Antic 
number for graphics 2. Number 6 is for 
graphics I, and 2 is for graphics 0. 

The registers can only be used to scroll up to 
15 pixels either way, Therefore we must 
combine fine scrolling with coarse scrolling. 

Line 53 is the loop which determines the 
direction and the extent of scroll. A "0 to 
limit" gives an upwards or lefvto-right scroll 
while a "limit to step-l" gives a downward 
or right to lefl scroll. Look at figure 1 to 
determine the value of limit. 

Line 62 resets the screen to its starting 

position before the coarse scroll. The value to 

be Poked is always the first number in line 58. 

(continued on next page} 



Program 7. 




40 POKE DLIST,M 


5 GRAPHICS 2+16 




50 POKE DLIST+l f N 


10 DLI5T=PEEK(560>+256tPE£K(56i) 




58 FOR J=7 TO STEP -Is REM EXTRA LINE 


11 DLlST=DLIST+4 




5? POKE 54276, J: REM EXTRA LINE 


20 FOR N=0 TO 255 




60 FOR DELAY-1 TO 100: NEXT DELAY 


30 FOR M=0 TO 255 




61 NEXT J:REM EXTRA LINE 


40 POKE DLI5T,M 




62 POKE 54276,0: REM EXTRA LINE 


50 POKE DLIST+1,N 




70 NEXT Ms NEXT N 


60 FOR DELAY=1 TO 100s NEXT DELAY 




80 END 


70 NEXT M:NEXT N 




Program 3. 


80 END 




5 GRAPHICS 2+16 


Program 2. 




6 D=PEEK ( 560 >+PEEX (561) 1256 


5 GRAPHICS 2+16 




10 GOSUB 100 


10 DLIST=PEEK<560>+256tPEEK(561) 




11 ACT=USR<ADR<A$» 


11 DLlST=DLIST+4 




12 POKE D+3, 64+32+16+7 


12 POKE DLIST-1,64+I6+7:REM EXTRA 


LINE 


13 FOR N=2 TO 13: POKE D+4+N,55:NEXT N 


13 FOR N=2 TO 13:POK£ DL1ST+N,16+} 


:NEXT 


14 POKE D+18,65 


NsREM EXTRA LINE 




15 POKE D+ 19, PEEK (560) 


20 FOR N=0 TO 255 




16 POKE D+20, PEEK (561) 


30 FOR M=0 TO 255 




1 A Pf*Mc*l» \ *>*^A 1 ^ 

rL *^ l **°* 10 t fisting continued on next page) 
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(continued from previous pagel 

Before going on, sw if you can convert rhe 

program lo do a vertical fine scroll 

downwards 

Two problems arise with using fine 
scrolling on Basic. First is the flashing junk. 
Second is, the unpleasant jerks. Hoth can he 
cured by changing scroll register* And LMS 
operands during the time which the screen is 
blank. 

Type in program 3 The routine is enclosed 
in lines 101 onwards, This routine is executed 
fifty times a second exactly You have to feed 
the [nutiiK- with Lafonnntton. 

PQK€ 203, number of pixets to scroll 

horizontally 
POKE 204. number of pixels to scroll vertically 
POKE 206. tow byte of new start of screen 

RAM. 
POKE 206. higb byte of new Starr of screen 

RAM. 



POKE 207 low byte of DUST 

POKE 208, high byte of DUST 

I'OK! ?($ t Pcfcod ivivi a nor ce uir-itw n 

■will load the I.MS operands -with wbai is in 

location 205, 206 
POKE 1536. number you would normally havp on 

Sine 73 of program 2 This is thp hnrirontel or»p 
POKF 1537 number you would normally haws in 

line 72 of program 2 This is the vertical One 
This routine carers for Horizontal and verticil 
scrolling. Program 3 demtmsimes diagonal 
scrolling- Use this routine in your programs 
You are probably saying to yourself "Who 
wants to watch a load of scrolling junk?" If 
you set up a string and manipulate LMS 
operands to point to the start of the string. 
then changing the contents of the string, we 
can implemem coarse scroll Try program 4- 

To* last program gives the skeleton on 
which 'he scrolling map in Eastern Front 1941 
is treated. Use your joystick to scroll the 



screen over nine screens lull of random 
eharaciers A final warning The computer has 
an internal chaiaciet set which is not the same 
as the standard one. Such maps require a lot of 
careful planning before they can he created. 
This is full possible because srreen data is not 
fixed to one section of memory but can be 
anywhere. Imagine how difficult it would be if 
you had to move all the data through screen 
ram. Program 5 uses twelve LMS instructions 
which i\ the proper set up for horizontal 
scrolling. 

Why noi try replacing MAPS with your 
nwn graphics? 



Figure 1, 

Graphics mode 12 3 4 5 

Hotijontal 1 unit 3 7 7 3 

Vertical 1 unit 7 7 15 7 3 3 



19 POKE 1537,15 

20 FOR 1=255 TO STEP -1 
40 FOR J=255 TO STEP -22 

42 POKE 205, J: POKE 206, Is POKE 
50 FOR M=15 TO STEP -I 
57 POKE 204, N 



70 FOR N-l TO 
110 SOTO 40 



50 s NEXT N 



209,1 



58 


POKE 


203, N 






59 


FOR K=0 TO 


20: 


NEXT 


60 


NEXT 


N 






70 


NEXT 


J 






80 


NEXT 


I 






90 


STOP 








100 REM 


DATA 







N 



101 DATA 165,209,240,25, 160,0,165,205, 145,207, 
200, 165,206, 145,207, 173,0,6, 133,203 

102 DATA 173,1,6,133,204,169,0,133,209,165,203, 
141,4,212,165,204,141,5,212 

109 DATA 76,98,228 

110 FOR N=0 TO 41:READ AiPDKE 1538+N, A; NEXT N 
120 DATA 160,2,162,6,169,7,32,92,228,104,96 
130 DIM A*(ll) 

140 FOR N=l TO 11:READ A; A*(N,N) -CHR*<A> ? NEXT 

150 CO=D+4 

160 POKE ?08, INT (CO/256) 

165 POKE 207, CO- INT (CO/256)* 256 

170 RETURN 

Program 4 

5 GRAPHICS 2+16 

10 DIM SCR* < 240), LINE* <7> 

15 SCR*(1>=" "s SCR* (240)=" " : SCR* ( 2 ) -SCR* 

16 REM IN 15 PUT CTRL J BETWEEN QUOTES 
20 LINE*-* 
25 REM 20 IS CTRL J,,,,,«J 

30 START=ADR(SCR*) 

31 DLIST=PEFK(560>+?56*PEEK(56I>+4 
37 HI-INt ISTARl /756) 

33 POKE DLIST+!,HJ 

34 POKE DL 1 ST, ST ART -H 1*256 
40 SVE=IN 

50 RAN!>=rNT (RND(0)*?-M> 
60 IN=iN+(RAND=l)-CRAND=2) 
70 IF IN=-1 OR IN^14 THEN IN=5VE 
75 SCR* <!, 220) =SCR* (21,240* 
80 SCR*<221*IN,221 + IN*6*< W* 



Prngrnm $ 

3 GRAPHICS OsPOSITION 15,12s? 
"PLEASE WAIT" 

4 GOTO 10 

5 FOP F-l TO 60:B*<F,F)=CHR* 
(PEEK (53770)): NEXT F: RETURN 

10 DIM MAP* (2160), B* (60) 

20 FOR N=l TO 2101 STEP 60 

40 GOSUB 5:HAP*(N,N+5 t ?)=B* 

70 NEXT N 

90 BEGIN=ADR<NAP*> 

100 GRAPHICS 2+16:ST-1536 

120 FQR hNO TO 2; POKE ST+N, 1 12: NEXT 

130 FOR 1=1 TO 12 

140 POKE ST+3tt,71 

150 M£MST-BEGTN+a-Ut60 

155 Hl=INT(MEMST/256) 

160 POKE ST+3*I+2,HI 

170 POKE ST+3tI+l,MEMST-HII256 

I 

1575,65 

1576,0 

1577,6 



N 



180 
190 
200 
210 



NEXT 
POKE 

POKE 

POKE 
220 POKE 560,0 
230 POKE 
1000 
1005 
1010 
1020 
1030 



1040 

1050 
1060 
1070 
10^ 
1080 
1090 
1100 
i i 10 



561,6 
X=0* V=0 
POKE 712,10 
ST^STTCKCO) 
TF ST=15 THEN 1010 
X=X+(ST<7 AND X<40)- 
(ST=11 AND X>0) 
Y^V-(ST=14 AND Y>0>+ 
<ST^1^ AND V<24) 
TMP-BFGIN+X+Y»60 
FOR N*=1540 TO 1573 STEP 
HI=IWT(TMP/256) 
PHkTF M4 1 ,H1 
POKE N,TMP-H 1*256 
TMP-TMP+60 
NFXT N 
GOJO 1010 
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HARDWARE 



Atari 400 with 16K RAM {AF36P) £199 95 

Alari 400 w<1h 48K RAM [AF37SJ £29900 

Atari SO0 with 4SK RAM (AF02C) £30900 

All above with BASIC and handbooks 

Atari Cassette Recover (AF28F) £50.00 

Alan Disk Drive (AF06G) £299 95 

A&K RAM for Atari 400 

4flK Upgrade for 400 

Commodore 64 

VIC20 

16K RAM for VIC20 

Corn mod ore Cassette 

Commodore Disk Drive 

Dragon 32 

Dragon Joystick 

Cassette Cable for Dragon (BC31J) £2 95 

Epson Printer MX60F/T (AF4QTJ £447 35 



SELECTED SOFTWARE 



(AF44X) £9995 

(AF45Y) £9995 

(AF56L) £339 00 

(AF47B) £129 95 

IAF53H) £59 95 

(AF48C) £4495 

(AF50F) £299 99 

(AF57M) £199 SO 

(BC30H) £1995 



MENTA 

Floppy Disk 

5 Cl 2 Data Cassettes 

Joystick Controller 

Joysticks. (Pair J 

Le Stick 

Full details all above in MAPUN catalogue 

* Delivery next day by Da tap oat 



^^^^«^^» 



(XG28F] £115 00 

(YX67U> £2.50 

(AF61R) £199 

(ACS3H) £7 50 

(AC37S) £13 95 

I A 045 Y } £24 95 



ATARI 

Attack Ai Ep-Cyg-4 
"Saja Buggies 

Candy Factory 

Claim Jumper 

Defender 

Forth 

Ffogger 

Galaxjan 

Goii 
* HeHUret Warrior 

K-ra^y Shootout 
"Moon Shuttle 

Pac-Mari 

Paint 

K^fiic Paranoia 

■prtrjppw 

Gix 

SAM Spiweh Synth 
'Shamus 

Soflporn Adventure 

Starcross 

Synassembler 
' Z K* xan 

Zork I 

Zork It 

Zork III 

*3D-Sijpergmphics ■ 
Plut enrtr 280 othiM 



-IE-T6K-KF&4J 

1C-16K-KB74R 

1D-32K KF53H 
1E-116K K&67X 

1E-16K KF10L 
-10-24K-VL29G 
■ 1C H?K KB6&Y 

IE 16K KFiiW 

-1E-1&K K&44* 

-1C-32KKF02C 

1ESK BQ63T 

1C I6K KF22Y 
1E-6K-BQ71N 

1D48K.KB22Y 

i£ 16K-KF13P 
-1C-:6K K607h 
-1E-16K KF16S 
-1f>32K-KBl5R 

'E T6KK690X 
-ID-40K BQ93S 
•10-32K KB37S 

1D-4AK KS83E 

-IC-16K KF20W 

1D32KBQ94C 

1D32K-BQ95D 

1D-32K KB3tJ 
1C-40K BQ29G 
Nile* lor Atari. 



£34 95 
£22 95 
£21 95 
£34.95 
£29 95 
E0B.96 

£2295 

£3995 

£27 45 
£34 95 

£27 50 
£29.95 
£29 95 
£34 95 
E21 95 
£29 95 
£47.19 
£34 95 
£20 64 
£29 95 
£36 95 
£31 50 
£29 95 
£29 95 
£29 95 
£31 95 



COMMODORE 64 
Tempte O? Apshai (Part l ) 
Upper Reaches- (Part 2) 
Curse Of Ra (Part 3) 
Sword Or Fargoal 
Crush Crvm trie & Chump 
Jump Man 

DRAGON 
Berserk 

Black Sanctum 
Dragori Trek 

Gaiax Ana* 
Quasi 

Wizard War 

Plus 30 olher Bile* lor Dragon 

SPECTRUM 

The Hobbit (4HK.I 

TirnegaEe J-iSKj 

Space Intruders 1l6Kr 

Meteor StDrm M6KJ 

Choss Player (48K) 

Speakeasy (48K) 

VIC20 

Crush Crumble & Chomp (*16K) 

IGKK10L£20 7S 
OiiTestones Ol Ryrt ( * t6K) 

Invasion Orion (*lf>K) 

MofvsTei Msk 



-1D-BC57ME27 45 

-1D-BC56NET3.B0 

1 D 6CS9P £13 60 

-1D-BC60Q £20 75 

ID BC61PE20 75 

1D-BC62S £27 45 

-1E-BC32K £199$ 

icac7e« C7.9S 

-1C-BC82D £9,95 

1E-BC79L £1995 

■ tC BC4'U£7 95 

IC BCA3E £7 95 



1C-BC8&V £14 95 
iC BCa&W£6 95 
1C BC90X £4 95 
1G-BC91Y £4 95 
tC BC92A £6 95 
-1C-BC936 £4 95 



MICROWRITER 



The new hand-held word processor 
lhat eliminates the need for a typist 
YOU Can Jearn the MkCrOwnting tachfNque 
in less than an hour and produce 
perfectly typed text the wme day 

MiCrownlEf (AF62S] £485 * £72 75 VAT* 
Complete Word Processor Package 
{Micrownier, primer and lead) 
[AF63T) £1.4.55 I £219 25 VAT* 
Available ONLY by mail order or from 
weSTCL IFF Shop 
* Delivery next day by Datapcsi 
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1 AUTHORISED ATARI 
SERVICE CENTRE 



1C-KK13P £13 90 

1C-KK1JN £1725 

1E-KK11M £27 45 

i£ KK140£27 45 

1E-KKI6SE29 95 

l«K] 1CKKQ8JE20 75 

1C KK1SH £1380 

-16K> IC KK09KE20 75 

IC KH1&UE1T 95 

SD other titles lot VIC2-Q 



Pi alter mania 

Princess & Frog 
R&SCu* Al R190I I ■ 
RlCOGtiffl (*8K) 
SwoidOl Fargo ai ( 

Tank Arcade 

Ptu 



'D.jsft wwum 4i$<? awtaQto though pttce 
ana memory sue may be dittn*rH 

Send sae now for our new son ware Jealiel 
with dei.nis of all programs added since 
Mapkin cjlakjgiif 
Order As XH52G laaue 4 




If your order contains ov*r £120 worth of 
computer hardware apply now for inief*st 
Icee credit by telephoning Mailorder 
(0702] 55291 1 London Snap 01 248 0926. 
Birmingham Shop: 021-356 7292. Southend 
shop: 0702 5S400Q or wute 10 P.O Sok 3, 
HjyleiDh. Esa** SS6 SLR 
Vou pay 10% down, then i£rt* per rndnth 
far a further nine months (to nearest 

penny] 

Cretiii quotations on request This offer 

subject to app'ovat which can take up 
to 48 hours (APR 0%) 






■:>: 



Mapsoft fuM colour catalogue 
Price £1 ind posl Maplln 
catalogue contains lull details 
ol all hardware and lots of 
software On sale now m all 
branches of W H Smith, prtce 
£ I 25 or £1 50 met post from 
PO Box 3. Raylogrv Essex 



A auperp r.ew home computer 
Wtlh one of tad most powerful; 
colour video processors 
available An Incredible 32 
sprites simultaneously 
and lBK of RAM 
dedicated to graphic* 

alone Powerful 280.A 

(3 5 MHz) main processor TTirM 

lone generators and noise 

generator all with envelope control like a 

mini-synthesiser. Complete with BASIC and superb handbooks 

lor tHflinrterg All this lor just £199 95 (AF64U) 



Mapun Electronic Supplies Ltd., Mail Order P.O Bo* 3, Raylekjh. Essex 

SSeSLR Tel Soulhend (070ZJ 55291 1 (SaleiJ 

Demons! raliorw at our shops NOW. 

159-161 King SI., Hammersmith. W6 Tel. 01-74S 0926. 204, London 

Road. Wi*stcMl-on-Sc.i. Essex Tel (0702) 554000. Lynton Square. Perry 

8*rr, Birmingham. Tel (021) 3513 7292 

AH goods delivered In UK mainland carnage paid, bui add 50 p if total 

order less than £5 except catalogue*. Ordvrs including items marked *. 

delivery nexl day by Daiapost. 

Subject lo availability All prices include VAT unless shown. Prices 

correct al time of going to press. 
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BOUGHT 

ANY 

INTERESTING 

CASSETTE 
BOXES LATELY 

The Microcomputer Software Club exists to help home micro 
users to buy good programs - not pretty boxes. Advertisements 
and clever packaging can make the worst programs appear 
tremendous. It is not until you have 'gambled' your money that 
you discover how good they really are. Some are only slightly 
differenl to others you may already own; many are not as good 
as you would be entitled to expect; and others are just a complete 
waste of money. Of course, ihere are some excellent programs 
around, and many more appear each month. Many thousands 
of home micro users now find out about them easily, safely and 
regularly. In addition, they are able to buy them at really low 
prices. They are all members of the Microcomputer Software 
Club. 

FREE MEMBERSHIP 

Membership of The Microcomputer Software Cluh would save 
you money and trouble?. Each month we thoroughly test and 
evaluate the many programs issued by the growing number of 
producers - including IJK, Bug-Byte, A & F, Campbell, C-Tech, 
Imagine, Loihlorien, DJK„ Salamander, Bridge, and the smaller 
companies that you may find it difficult to keep track of. If a 
program is good, and it has got to be very good, it is recom- 
mended to our members in die next issue of the Newsletter. 

NO OBLIGATION 

Members are not obliged to buy a fixed number of programs 
from The Club. They buy wtwt (hey want when they want. 

-TTKE 



Whether it is one program in a year or one a month, they know 
that when they buy from THE MICROCOMPUTER SOFTWARE 
CLUB they are buying the best programs at the best prices. 

LARGE SAVINGS 
ON TOP SOFTWARE 

All programs are, at least, 10% cheaper than norma! and, each 
month, the best of the most recent software is made available to 
members at 20% less than normal. Postage and packing is free 
on orders of two or more programs for delivery within the UK; 
ordering and payment are simple, and quality is guaranteed. 

FREE NEWSLETTER 

Our latest Newsletter offers programs from most leading 
suppliers -and from a few that, perhaps, you do not yet know, A 
program has to be good, very good, before it is recommended to 
members. II also has to be reliable and, even before Ihe 
members' discount, it has to be good value for money. Subject 
coverage includes adventure, arcade, education, strategy 
games, household applications, family games, business, 
utilities and programming aids. 

CLUB EXPANDS TO INCLUDE 
COMMODORE 64 AND ORIC 

USERS 

Two excellent new machines have just been added to our 
coverage - the Commodore 64 and the One, Software for these 
machines will be in our next Newsletter. Remember, member- 
ship is completely free of charge and you are under no obliga- 
tion to buy anything from the C(ub unless you really want to. If 
you use a ZX81 (IGk), Spectrum (16k or 48k), BBC (A or B), 
Dragon 32, Vic (expanded or unexpended). Commodore 64 or 
Ode, you should join THE CLUB. 
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THE MICROCOMPUTER SOFTWARE CLUB 
, P.O.Box 166, Oxford, OX2 9BJ, England. 
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Free membership application 



Pleaw KCtpl my .ijjpriccilion and enrol me at a member 
of The Microcomputer Software Oub- I undeMjind thai 
rrterriberihip is (fee of charge. 

Ai a member I will receive Ihe? Club Newsletter free of 
charge and will be entitled lo benefit from, any savings 
offered lo members or selected programs for micro- 
Lompulefs. I may cancel my membership at any time. 

THE MICROCOMPUTER SOFTWARE CLUB 
P.O.Box 166, Oxford, 0X2 9BJ, England. 



WAMiy 




AnnKFK 




riTY 


fn}5Tprn\F 


AC.V tU ,™A*r IR) m 


COMPUTER MOPS! m 


mUPIITl'B DiU 





1 IS YOUR COMPUTER. MAV 1983 



MCN 







AND 



DISASSEMBLER 



THIS MACMNEjCODK monitor for the Dragon 
32 computer oilers nine commands directly 
accessible from the keyboard in Basic. Once 
ins: ailed, the monitor is called by pressing the 
right arrow key; this is achieved by 
interrupting the Dragon's key-scan ruutinc to 
check whether the right arrow has been 
pressed. In this way the monitor can be ready 
for use at any time whilst being transparent to 
the Basic user. 

When you call the moniior by pressing the 
right arrow key, you should get ihe monitor's 
command prompt, This is a left-pointing 
arrow and means that Monit32 is expecting a 
command. There are two other important 
prompts which you will need to knowj these 
are; the "greater-than sign" which means 
Mon it 32 requires a 16-bit — four digit 
hexadecimal — address or length. All numbers 
input and output in hexadecimal. It is 
important to enter four characters, for 
example if the number 7F3 were to be entered 
you must type G7F3. 

The other prompt is a "less-than sign" 
which means that Mo nit 32 is expecting an 
eight-bit -** two-digit hoc — number. Here is a 
summary of the commands and their uses: 
Sets the origin address which is used by 

some of The other commands. 
A Allows you to enter code into memory 
Starting at the address set by O. To 
terminate the command enter an asterisk 
as the code. 
E Displays the contents of a page of 
memory in hexadecimal starting from the 
address set by 0- Pressing Enter will 
increase the address by one, pressing 
Clear will decrease the address by one. 
Pressing the space -bar returns to 
command level. 
F This command is used to fill a section of 
memory with a constant. When pressed, 
Monit32 will first require a 16 bit length 
and then the value of the constant. That 
length of memory will Then be filled with 
that constant starting at the address set 
byO. 
J This is used to jump to the 16-bit address 

given after J. 
M The M command is very useful for moving 
machine-code or graphics pages. When 
called, the monitor first requires the 
length of code to be moved, for example, 
OOFE to move 254 bytes, Then the stalling 
address of the destination is entered, The 
code starting at the address set by will 
then be copied to the memory starting at 
The address given for the length given, 
R The contents of the 6809E micro- 
processor registers, A, B. X. V, S and U 
(continued on next psgst 



These versatile routines 
written by Brian Cadge for the 
Dragon 32 provide you with a 
monitor which is ready for 
instant use whilst being 
invisible to the Basic user. 




DRAG 



Disassembled version of the monitor, 

10 clear 200 31 599 

15 t-b' print print 'please writ h flotlent whilst codeis instrlled. . . " «sgynd190* 1 

29 FOR I»l TO 39 'HERD AS -POKE 31999+1, VftU "SH"+fl#>' T-T*VRL< "*H"-*Rf >■ NEXT 

SI IF T03BB3 THEN PRINTTJflTR ERROR IN 30" -STOP 

33 DRTR 91, 09, 27, 1,39,34-35, B«, 39, B7, 91,6fl, 9€,e9, 96, 3F, R?,99,0,0, 3B, 1 , 9F, 90, BO, A 

B,tf»,B/,?F.EE.sfl J 4e,sE,ae,flr,es,e,9 J 30 J .i,9F.ee,e6.7f r .EE,ei,3R J £6,ee,86. 7E,B7,ei, 

6A, 33, 36,39, 29,39 

SB 'return vtlu* In buff*K In B 

69 FOR I -fiB TO UB'REfiO PS'POKE 31999+1 ,VAL< "SH"+R* >'T-T+VHL< "fcH'+R* >» NEXT 

61 IF TOJ32BB THEN PRINT-ORTfl ERROR IN 70--3TQP 

7B DPT A A6, B9- 7F, EE* 89, 39 ..2E,eS, AS, 99, 7F,EE, 80,30,0-6,10, 3D, 2B, BS, R6, B9, 7F ,EE,80, 

97.20,F3,fl6,B9,7F,EF,B0,39,2E,0F<P6,B9,7F,EF,ee,30,12,B7,7F,F£vFB,7FiF2,20,0B.F6 

,09,7F,EF,90.37,2B,EF,39 

SB 'lnPu£ rout in* for buff 1 -4 

100 FDR I-1I9 TO lBS'RERDAS'POKE 319*9+1, VAL< "l,H"+A* ? 'T-T+VALC '■W+M >"N£XT 

101 IF TOl92€7 THEN PRINT "DRTR ERROR IN U9 H '9T0P 

119 DATA 7E,7rj,E9,e£,e,B,BD,HB,ER,81 J 0e,Z&, 11,9C.0,0,27,F4, 10, 9E -SB, 31 , 3F, 10,9F, 

88,30, If ,20«Ee.aUe.D,26.B4,BD,9B-fll,39,F.7,B9'7F,EE,Sfl/4B,SC,08,e4 ( 24,.0E ( 3e, 1 0I,ie 

,9E,88,fl7,A9,0B,B0,31,21,ie,9F,e9,2e,CS 

138 ' h*x Print routine v*'. in 8 

160 FOR 1-194 TO 233'REHD Ri'PQKE 31999*1 ,VRL< "SM'+RS J< T-T+VRLt "liH'"+At>> NEXT 

1«1 IF T024421 THEN PR:nT"ORTA ERROR Ih 170"'3TCP 

179 OATfi F7 1 7F, FF, 3M , 34, 34, 34, C4 , BF , C 1 , 89 , 2E, 04, CB , 70, 20, B2 , CB , 37 , BD, 12 , F©. 7F, FF 

,c*.0F.ci,e9,2E,e4.ca,7e,2e,a2,cB,37,9D,ei,39,s>E,e0,E7,9& J eeHee.3e,Bi,*p,eB,39 

199 'r*cO*M»» P10NIT3Z COnrtfcnd 

2B0 FOR 1-334 TO 397 'READ A*. POKE 3 1 999+ 1,VAL< , '*H ,, +A*><T-T+VAL< ,, 1H '■+&#>■ NEXT 
291 IF T0311B1 THEN PRIMT'DRTA ERROR IN 21B"BT0F 

219 DATA Bl, 4F, 26,93, 7E.7E, 33, 81,^,26,33. 7E.7E. 57, 91, 33, 26-23. 7E,7E,8R, 91,43, ZS 
,3j7E,7E,93-il J 4S,26,93,7E,7F, IE, 81 , 4D,2S,93,7E,7F, 66, 91 , 32, £6,e3,7E, 7C3B, 91,41 
, 26- B3. 7E.7S,D4.9E, B8,8fi,7F,R7, 89,9,8,33, I ,9F ,89, 8D, 99. Al ,7E, 7D, BC 
299 ' %.*% or 1 Bin hOtkil* '0' 

S£e FOR I -308 TO 343' READ A* POKE 31999+1 , VfiL< "|.H"*A* >• T-T+VALC "LI-r+F* J ■ NEWT 
Zei IF T033368 THEH PRlKT"DRTfl ERROR IN 270" 'STOP 

279 DATA 9E\8B, 96, 71, A7,fl9,9, 9, 39- 91 , 9F, 98, 9D, 70, 79, 9E, 9,9, BO, 70, 39,F7,7F,FD,9E, 
8,2, 90,70, 38, F7«rF(FE ; 7E,7D J 0C 
,299 'JumF to *da-**t 'J' 

309 FOR 1-344 TO 394 ■ RERDP* F3KE 31999+1 , VRLC I.H+R*>' T-T+VAL* " l iH"+Af >' NEXT 
391 IF T-04B335 THEH PRINT"DATA ERROR IN 310" -STOP 

310 DATA 9E,90,B£,7E,ft7,89,9,0,30,l,9F,99,BO.7D,79,eC,@,9,2£,3,7Er7D,0C,9E,e,e,B 
D,7D,39,P7,7I,99,9E.9,2,B0,7D,39.F7,7E,99,96.7E,97,ei,6A.33.36.7E.93.7t 
(fisting continued on next p9g&i 
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(fisting continued from previous psg$} 

340 'turns, tubroutln* from grlftln 

330 FDRI-393 TO 403 • REflOP*- POKE 31993*1 - VftLi "l,H"+R* 7 'T-T+VflL< "|.H w +fW>' NEXT 

331 IF T042167 THEN PRJNT n PRTfl ERROR IN 360" -STOP 
360 DflTP BD.90,Rl-BE,7F J FD J flP,9*-?E,?D-«: 

350 '•K#miin» fwpiQrv torn orltfin 

480 FOR 1-406 TO 342 'READ Plf'POKE 31393+1 -VRL< liH' + R* 5 T-T*VflL£ "ftK"+fl»>" NEXT 

«i IF TO»a? THEM PfUNT"DflTft ERROR IH 4H0/42O" i STOP 

410 DflTP, SEhO,B,06, SBj R7, 03 ,04, 00,30,01 , 0C0£,00, E^FB, 3E* 04- 0^3F,SS, 10, 6£. 7F , F 

0, 10, BF,?F,F6, 06, 0E.B?-7F,F5,F6, 7F J Fi,9&, 70,67^5, 7F,F7v BO,70-Br, &6, 09,91, SB, 30, 

01,9FjS8, 10,BE J 7FHFS,E6,fi4,3l.,£l,10,BF,7F,F6,BO,7[>,07,4fl,2S,Ee,9O,30,P.:,B6,FF,F3 

4fl 
420 DflTfl 2?,03,97,7F,FV2B,CC,?E,Be,e£,$fl,FI7,e4,30,l,9F,ee,eD,P,e J EB,-01,0D-26,0fl, 
BE,7F,FDj30,ei,BF,7F,FD,20,9F,91,8C,26,0R,BE,7F,F[>,30, 1F,BF,7F,FO,20,F0,01 , 20-26 
,DO, BD, 90, Rl , 7E, 70, 0C 
*30 'fill forw orlOirt 'F' 

4ae^oft 1-343 to w# *H BH fr f^-P0K£-3*?MKr,v#^<-*w-+R»?'T-T*¥m.<**H M '*fl#>'f«MT 

461 IF TOS7680 THEN PRINT OHTfl ERROR IM 470" STOP 

470 OftTfl B6,7E,9E.e8,R7,84-3e,01,9F,BS,BD,7D J 79,8E,0,e,BD f 7D,38,F7,7F,F3<e£,00,0 

2,BDj7D,3B,F7,7F t F6,9E,ee,e6,7C,Fi7,04,30,01,3F,00,BD,7O,?3,eE,B,0,BC>,7D,3B,BE,7F 

FD, 10, BE, 7F,FS,E7, 84, 30-81, 31, 3F, 10,00,0, 0-26, F4,7E, 70, 00 
490 'fltov* cod* 'II' 

500 FOR I -SIS TO 714-REAOftf'POKE 31999+1- VftL< "tH"+fi* >< T-T+VflU "»,H '+R*J'NEXT 
301 IF TO-79939 THEN PRJNT'ORTH ERROR IN 310^320* 'STOP 

310 PRTR 86-7E-9E-88,R7-84,30-01,9F,B8,BP-7D,79'8E-0,0,BD,7D,38,F7,7F-F5,aE,0-2, 
BD, 70, 33, F7, 7F, F6, B6, 7E, 9E, 88- H7- 84, 30,01 ,9F,Bfl,B0, 70,79, BE, 0,0, BD,7D,3B,F7,7F, F 
7,BE,e,2,B&,7O,3B,F7,7F,FB,BE,7F,FD,10,BE,7F,F7,R6-B4,fl?,R4-39,Bl,31,21,I0,BF,7F 
,F7 

520 DflTR l0,e£,7F-F3-3l-3F,10-BF-7F-F3-10,8C,0,0-26,EB-7E-7t?-0C 
330 'dliPlM r*9t»ter» 'R' 

360 FOR 1-1 TO 1 97 'REHOPif 'POKE 31002+1- VHU "iM "+R.I J'T-T+VALC "Wi ,, <+fi*5'NEKT 

361 JF TO 109883 THEN PR I NT "DATA ERROR IN 370^S8B-'350 " -STOP 

370 ORTP 33,36,BF,7r,EE, 10,BF,7F,F0, 10, FF, 7f , F2,FF,TF, F4-07-7F, F6-F7-7F,F7,34-36 
BO- 58- Rl- 20- 16- 34-2- BO- 90* Rl, 33-2, 9E-8B,Fl7, 04, 38- 81, 86-70- R7, B4, 38- 02- 9F,B8, 39- 
96 , 4 1 , BD- E6- F6, 7F- F6, 80- 70, B? , 86, 42, BD , DC , F6, 7F/ F7- 80, 7D, 87 , 86, 38, BP, 02, F6, 7F , EE 
,BO,70,B7 

568 OflTR F6- 7F- EF, BD, 7D, B7* B6* 5?, et>,C2^F6,7F,F0. 80- 70, 87, F6-7F,F1, 80- 70,87,86,33 
-eO,e2,F6-7F-F£,BD-70,e7,F6,7F-F3,B0-7O-S7,B6-35-80-R2,F6-7F J F4,BO,7D,B7,F6,7* f ,F 
3 f BO,7D,B7,BC>,90,Rl-ap J ?0,Rl,9E,S9,B6,30-Rr,a4,3e, l,96,32,R7,S4,30-l.06,4F,H7,34 

590 ORTR 47, R7, 84,30-2, 9F, 88, PC 18j 83,0,2-93, 13, FO, 7F,EE,F6-7F, EE, 80, 70, B7,F6. 7F 

, EF, 80, 7P- 07, 00- 90, Rl - 7£, TO- 0C 

688 '*nttr cod* Into nww* ' P' 

610 FOR 1-1 TO 103.R£ftOflf POKE 3 1 693* I ,VftU "W +fl* > ' T-T+VflU "tH^+fl* > NEXT 

6H IF TO12210B THEM PRINT'DflTfl ERROR IM 620^638" 

620 DRTR BP- 90, Rl , 9£ , 89- 86, 4F- R7, 84, 30 , 01 , 86, 7P, R7, B4 , 30- 02, 9F , 88- F6, 7F , FO, BP , 7D 

, 87, FG-7F-FE, BO. 70,87,90, 90, Rl, 1 8- BE 7F,FD, 10, BF,7F,F6, 9E, SB, 96, 7C,R?, 94-30,82,9 

F-8e-BO-7D-79,B6,7F,E£,8l,2fl,26,03,7E.7O,BC,BC,e,e,26-0F-9E,8B,86 J 7F,R7,B4-30,l- 

9F,98 

630 PRTfl &:, 3e,FU- 20,03, SE, 0,0, &&,?:>, 38, 9E,7F,F6, £7, 04,36, i,9F,7F,F6,£&,e3 

788 POKE 363, 123 POKE 364-0 

710 POKE 362, 126 

720 CLS'PRIMT'T10NIT32 INSTALLED RNP RERDY - PRESS RIGHT RRROH KEY TO CRLL MO 

HIT32,,,"'SOUNP 138*1 

73e NEW 

Program 2. 

3 ' RE-PROGRAM RESET BUTTON 

18 CLEAR 300-31899 

20 FOR 1*0 TO 22 'POKE 311&B+I,PEEK<46l39*n-NEXT 

30 FOR 1-23 TO 48'REftDR*-F0KE 31108*1 ,VftLC "W'4m>- NEXT 

40 ORTR 8E, - 0- C6, 01, 85, 89, 79, RE, R7, 89, 04, 00- 38- 01, Sfl, 26, F3, BE- 04, FF,9F. 89, 7E, 83 

,71 

38 CLS 

60 FRINT "ENTER rtESSft&E TO 8E PRINTED LHEHRESET BUTTON IS PRESSED <N0 INVERS 

E CHARACTERS. .."'PRINT 

70 LINE INPUT ftf 

80 FOR I-] TO LEN<Rf > 

98 POKE 31i49+I,R3C<:i1I(>*tR*, I- DWR64 

100 NEXT 'POKE 3U27,LEN<ft*> 

118 POKE 114, 121 POKE US, 124 

128 PRINT PRINT'HESSRGE ENTERED... PRESS RESET TO TEST,,." 
130 END 

Program 3. 

10 ' 6889 DIS-RS3EPIBLEH FOR DRAGON 32 BY BRIRN CROGE 

20 ' *****t*****M***i*«***j*****fct«****#**:M****** 

38 CLS 'POKE 1S3,80'POKE 154-64'POKE 133, 16P0KE 328-0' 'SET UP 80 COLUMN PRINTER 

40 CLEAR 3888' DIM R*<?35,2) 

38 FOR 1-0 TC 233REft& R*< 1 ,8>,Pi« I , i >,R*C 1 , 2>' NEMTI 

60 PR I NT "6699 DIS-RSSEMBLER FOR DRRGON 32" 

70 FRINT -PRINT. PRINT 'SOUND 180, 1 -SOUND 130, 1 ' SOUND2S0, 1 

88 P3-PEEK(65314}AHD1 

90 INPUT "PRINTER CP3 OP SCREEN CS3 "tOPl'IF 0P*O"P 4 * RND 0P*O"S"' THEH 98 ELSE 

JF OPf-"P" THEN PR— 2 ELSE PR-0 

180 IF PR— 2 RND PS-1 THEN PR I NT " RT TENO TO PR INTER I) I " ' EXEC 41194'COTO BB 

110 INPUT "STRRT f&ORESS , END HDDRESS";flD,Efl 

129 IF Efl<8 OR ER>63333 OR ER<RD OR RD<0 OR RO>63S3S THEN PRINT ■ INVALID RDDRESS 
- ffEPO" GOTO70 

1 30 CLS ' PR I NTS3ee ' PR I NTtRR , " - ■ PR I NT*PR i " " 
140 FOR I-RO TO Efl 

138 L>I 

160 SH-0 

1*70 V*P£EK<I) 

130 IF V-16 THEN SH-1 > 1-1*1 'GQT0178 

130 IF V-17 THEN SH-2' I-I+l ' G0T0178 

230 2*-fl*cy.SH>'Xf-RICHTi<2*,lJ 

gifl IF X*O n *" RNO X#<>-#" AND X*<>"*" AND X*<>"Ji" ftN& K*<>"»" flNP HSi>"<" AND X 

»<>">" RNO X*<>'V* THEN Pf-Z* ELSE P*-LEFT*< 2*-LENtZ*>-l > 

220 IF PR*9 THEN PRINT! i TrBc 10 ?;P*; ELSE PfttHtdPR, I ,PlP, 

238 IF X*- ,, t™ THEU 360 

£40 IF XI-"X" THEN 3B8 



{confirmed from previous page) 

wilt be displayed, together with the length 
of any Basic program currently in ths 
memory. 
S This command executes e machine -code 
subroutine starling at the address given 
by O and then returns ta the monitor, 
Z Returns to Basic 

The program it used to load to monitor in 
reserved memory at the top of RAM. When 
run it will check for errors in the Data 
statements and inform you of any, in which 
case you should check through your listing 
against the one given. If there are no errors the 
monitor is installed and the loading program is 

Hewed, 

As previously mentioned, the program 
interrupts the key-scan routine to cheek if ihc 
arrow key has been pressed. Anybody 
imereswd in writing programs to use this — 
for example, a keyboard beep routine — will 
need to know the following. 

Locations 363 an 3 364 contain the address 
to which the Dragon jumps when a key is 
pressed. To enable the interrupt, location 362 
is Poked with 126, to disable the interrupt a 
value of 57 is Poked to location 362. 

The second short program demon si rates 
bow the Reset button can also be interrupted 
when pressed. The program asks for a message 
to be Typed in and This message will then be 
printed before the OK prompt when ever The 
Reset key is pressed. This is achieved by 
changing locations 1 14 and 1 15 which point to 
the address to which the Dragon will jump 
when the Reset; key is pressed. 

It is important that the machine recovers 
correctly, so part of the Reset routine is copied 
from the ROM first of all in line 20, then your 
own machine-code program can follow this. 

Finally, one very useful command that is 
missing from (he Dragon's Basic is the Merge 
facility. However^ this can be achieved as 
follows: type Goad "programone". When 
loaded type 

?PEEK<25);PEEKI26);PEEK<27j;PEEK[28I 
Make a note of the four numbers displayed. 
Type 

POKE 25. PEEK(57» : POKE 26, PEEKI2S1-2 
Now Ooad ' 'program! wo". Renumber it so 
That iis first line number is higher than the last 
line number of the first program. Finally, 
Poke locations 25 and 26 with the original 
values. The programs should now have been 
merged. This works as locations 25 and 26 
contain the Stan address of the program and 
locations 27 and 28 contain the end address 
plus two of the program. This information can 
also be used to clear all of the graphics pages; 
usually you must have at least one page 
reserved. Type in 

POKE 25,6 * NEW 

and you will have just under 3 IK of free 
memory. Make sure that there is no program 
in the memory before you do this or it will 
create chaos. 

Program 3 is a full 6809 disassembler pro- 
gram designed to run on the Dragon 32. Note 
that the program can be used with or without 
the printer, the only difference in output being 
that the hexadecimal code is also output to the 
printer whereas only the address and 
mnemonic is printed when disassembling to 
the screen. 

All of the mnemonics are held in Data 
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statements at the end of the program in lines 
890 onwards. Take care when entering these 
!0 insert the correct number of commas 
between each word as [his is very important. 

The symbol after each mnemonic signifies 
to which addressing mode, if any, the opcode 
refers; for example a "greater than" symbol 
means indexed addressing. 

The main loop is from lines 140 to 35Gv this 
prims the correct mnemonic and transfers 
control to one of the subroutines to print any 
following data. 

The use of Prim with a channel number 
means that exactly the same program can be 
used for both the screen and printer. Line 90 
sets PR to for the screen, or -2 for the 
printer. 

Line 30 sets up an 80-column printer, and 
although Dragon Data never mention this, this 
line should be included with any program that 
is going to use a printer. 

Use Shift @ to halt the disassembly as the 
text scrolls up the screen at quite a pace. If you 
use the program to disassemble the Basic 
ROM it is quite easy to find some very useful 
subroutines that can be called from your own 
Basic or machine-code programs. For 
example, try entering the starring address as 
48299 and you will get a disassembly of the 
ROM's print routine, which prints the 
character in register A. 



31 709 


J3R C 37923 WOSBftI 




31793 


LDK 


( 136 > 




$£99 


3l?« 


LOT 


79 




&64F 


31797 


STB 


[*] 




A7B4 


aires 


LEfl 


X I 




3991 


aim 


LM 


125 




B6?D 


31713 


3TH 


to 




fl78* 


■ aim 


LEfl 


X z 




3332 


am? 


STK 


i 136 > 




■Ftt 


91719 


LM 


< 32763 


■> 


F67FF0 


3J722 


JSS 


< 32163 


> 


BD7DB7 


31725 


LOB 


( 32766 


j 


F67FFE 


airae 


JSR 


i 32193 


J 


B57C3* 


31731 


JSR 


! 3702S 


> 


■MMl 


31733 


LOV 


t 32763 


? 


15BE7FFD 


31739 


STY 


( 32738 


> 


ie-9P7FF6 


317*2 


LBN 


i 136 ) 




>ESs 


317*+ 


LOT 


12* 




967C 


35 7*6 


STft 


CI 




R794 


317*9 


_E* 


K 2 




:.?.?; 


31736 


STX 


■; 136 > 




SFaa 


31732 


JEH 


i 32121 


) 


BD7D73 


31733 


LM 


i 32738 


j 


BS7FEE 


3173B 


V.f 


ft 42 




61£R 


3l7fi« 


BNE 


+ 3 




2603 


31762 


jhp 


< 32012 


> 


7E7D9C 


31769 


crp 


K B 




esswn 


31769 


Ml 


+ 13 




£58 = 


31779 


LDK 


< 135 S 




9E99 


31772 


LDR 


127 




B67F 


31774 


STfl 


C?l 




H7B4 


31776 


LEfl 


X 1 




3991 


31778 


STX 


< 136 > 




SF99 


31700 


JM 


< 37925 


i 


BS9BH1 


31703 


MM 


- 43 




MD3 


31763 


LDK 


e 




BE88?9 


3i?ea 


JSfi 


^ 32633 


> 


B07DBB 


31791 


LDK 


< 32739 


J 


BE7FF6 


31794 


9TB 


CO 




E79+ 


317S6 


LEfl 


H 1 




:-?-:: 


3179* 


9TX 


< 32739 


7 


BF7FF6 


31991 


bra 


- 61 




29S3 


318*3 


puls Beiieiic s;h 


3336 


31683 


BTK 


( 32730 


J 


BF7FEE 


31699 


STY 


t 32732 


; 


128F7FFB 


31613 


era 


i 32734 


> 


19FF7FF2 


31816 


STU 


: 32736 


j 


FFTFF* 


31919 


STfl 


< 3273B 


3 


B77FFS 


31822 


STB 


< 32739 


S 


F77FF? 


31923 


D 3is ee - l?::b bin 


3436 


31827 


JSR 


i 37B23 


) 


H390R1 


31938 


E^s 


* 22 




29iE 


3183Z 


pshs oaeaaeie bin 


3492 


31934 


JH 


t 37623 


; 


BDWB1 


31837 


-._; aztPi-.a e:- 


a:€2 


31939 


LOK 


< 136 > 




9EBB 


31841 


•TR 


CO 




«7B* 


31843 


Lin 


X 1 




3991 


31843 


LM 


125 




S67D 


31947 


STfl 


CO 




R794 


31849 


L£fl 


k 2 




3942 


31031 


STH 


: 136 > 




s-ae 


31933 


BTS 






37 


3185+ 


LM 


£3 




96*1 


3193$ 


■M 


- 26 




■Mi 






tcantinuGd on nex( page} 



230 
£SO 
279 

ase 
290 

318 
329 



K*- N *" 

H*«"4" 
Xt-"?" 
H*~"<" 



THEN 
THEM 
THEN 
THEN 
THEN 
THEN 



492 

439 

.!■?,; 

73e 

€23 



FOR JJ-LI TO I'H£#-HEK*CP£EK<JJ)> < IF LEN< HE* ><Z THEH HE*-" 



IP 

IP 

:- 

IF 

TF 

IF PR-0 THEM 35« 

PBIKT*PR.Tfi8<3fi) 
0"+HE* 

330 PRIHT#PR,HE*> 
340 MEKT JJ 

339 PHINT»PH„ "" i NEXT I ■ EMD 
369 I-I+l 'V-FEEKU I J PRlNTltPR, Vl 
379 GOTO 31 8 

3SB I-I + l V-PEeK;?I >*236*PEEK< r + 1 > ' I-I + l PRINT#PR*V; 
399 GOTO 319 
4*3 I -t+1 'V-PEEXtn 

419 PRINTtPR.'t "V" )'J 

420 GOTO 310 

439 r-I+1 ' V-PEEXCI )*23S+PEEK< I + l>> I-I+l 
PftlHTBPR.. "t "V-"3"i 



43B G0T0319 
4£B I-I+i 
473 V-PEEX< I > 

4B2 PRIHT#PR J . H E , 'J 



499 
590 
319 
529 
339 
3*0 
330 

see 

370 

390 
£90 
£19 
6tt 
630 
640 



V-V RHD 96 
IF V-0 THEH F*""K" 
IF V-32 THEN P*-"Y" 
IF V*64 THEN P*«"U" 
IF V-96 THEN P*-"?" 
PRINTiPRiF*; " "/ 
IF <PEEK<I>FINOl29>-'0 
V-PEEK( I 3RND139 



TK«H PSjJNTBPR. J, + , ';£PEEKn)flHD3Oj"31"j'C0T0fi7a 



660 

690 

700 
710 
720 
730 
740 
790 
760 



790 
000 

eie 

O£0 

040 

330 
860 
970 



IF 
IF 
IF 
IF 
IF 
IF 
IF 
IF 
IF 
IF 



V-132 

V-136 

VM37 

V-134 

V-133 

V-139 

',-'.29 

V-129 

V' 

V' 



THEN 
THEH 
THEN 
THEN 
THEN 
THIN 
THEN 
THEN 
136 THEN 
131 THEN 



,h +BJ"j 'GOTO670 
"+DJ W * C0T067B 
■ INC 1 3" j 
" INC S3" J 

DEC ID" i 

DEC ST'i 



PWINTttPR, '■ " t ■ C0T0670 

PftINTBPR ( ,, +"J COTO360 

PRINTBPR, "+"J COTOSeO 

PR1NTBPR, ■+fl3"j GOT067B 

PRINT8PR 

PRlN'ttPR, 

PRrN~#PR, 

PRIkTfcPR, 

PRiN-#PR, 

PRINT^PR, 

etrrosti 

I«I+1.V*PEEKC1> 

P#- 1 "' 

F0« J»? TO STEP-l 

IF V<IHTC2^JJ THEN P«-P»*"0" ELSE V-V-INT< 2* J > 'P^-P**"!" 

NEXtJ 

PRINT#FR,P*"' BIN'J 

GOTD310 

I-I+1<V-PE£KM > 

IF VM2F THEN ?90 
770 PRINT#PR i "+"Vi 
790 G0TOB10 

W-256-V 

PRINTtPR."-"Vi 

GOTO i^r' 

j-I +] V-PEEKC I >«36+PE£K( 1 + 1 > ' I-I+l 
IF V>327G? THEN 960 
PRINT#PR,""+"Vj 

Goroeea 

V-S333S-V 

PRiNT8PR,"-'Vj 

COT 03 10 

030 DflTR. NEC *** ,ERR, * -ERR* > -COM *j.,jLSR %, , .ERR, , -ROR *j , , RSR *..*flSL f.^ROL * 
,,,0EC 9,, hERN,,,. INC *,j.TST * JJt JHP i, t ,CLR t^.SFT.^SFTa^rNOP.^SVHC^ERR^ 

900 DflTft ERR^,Dflft.' ,0R CC #, < <E«R, ^flND CC ■, * , SEX,, * EKC <,-,TFR <...SRft ^LBRfl 
/^BRN A -LBRN ^^SHI ",UBHI A,BLS ^,LBLS /, ,BHS **LBHS •, ,3L0 '.LBLO ^, *SNE ". 

LBNE ^,,BEC1 ".LBEO /,,BVC ",LBVC ^,BVS ",LBVS ^,,BPL *,LBPl_ / , tttft ",LBMI /, ,BC 

£ -,LBGE /"j 

910 DFrTH BLT "jLBLT x,,BCT %LBGT s, ,BLE a -LBLE /-^LEfl K i,»,LE0 V >>,,l£H S >, , 

.LER U >»,-PSHS <---PULS <„j,P5HU <.,-PULU <- - -ERR, . ,RTS, , ,£RR, , ,RTI» , iCHfll t^,^ 

MUL. . ,ERR, ,iSWI 1<SWI 2, SWI 3, KEG fl, , ,ERR. , ,E»R, , .COM fl, < 

920 DRTn LSft A.wEftfi' , >RC* h, , , flSR ft,, ,ftSL ft, ,,R0L ft. ,,DEC ft, , ,ERR, , , INC fl,,,TST 
ft,,, ERR, ,,CLR ft,,, MEG B, , , ERR, . ,ERR- . , COM B,,,LSR B, , ,ERR. , >R0R B, - ►HSR ©,,,H$L 
B,,,ROL B.i.DEC B, . ,ERR, , , INC B, , , TST B, , .ERR. * ,CLR B,,,HEC >, , ,ERR, , , ERR, , -COM 

930 DflTfl LSR ?,,,ERR,,,R0R >,,,«SR >,*.ftSL >,,.»0L >.,,DEC >, , ,ERR. -,INC >,,,TST 

>, -,JftP >, . ,CLR >> ..NEC 1, . ,ERP. ,ERRj . ,CCW *,,,LSR t, ,,,ERR, , .ROft t, . ,«SR t.,,ft 
SC |,,,.R0t *.,*,DEC V,,,ERR^,IHC J,,,, TST |,,.JHP t, ,,CLR 4,,, SUB ft iv^CMF" ft •, , 
.SOC ft *,, 

940 DflTH SUe Si, CMP D !i.C«P IT Ji.ftHD ft #, ,,BIT ft #. , .LOT ». .,ERR.*.£0R ft *,,,ftDC 
ft #,,,0R R #*,,flt>D ft #,,.CttP X 5J-CMP Y S!,Cnf» S %,&$& ", ..L&X ^.LOV ^i, ,ERS., ,SOB 
A *,,,D1P ft f, ,,S8C ft *,,,Sue D *,CHP *,C"P U *,PND ft *,,,BIT ft *,.,L0fl *,.,S 
Tft *,, 

930 DFITH ErjR R f,,.ftt>C ft *. ,,0R R *,,.flOD ft *, ,,CMP X *,CMP V *,CMP S *. JSR *, . 
LOK *,LDY *,,3TX #, STY *,,SUB ft >,.,Cr»» ft >.,,S8C ft >,.,SUa D >,CMF D >.C«F U 7 
ftND ft >,,,BIT fl >, ,,LDA >, ..STfl >,,,EOR H >,,.RC>C ft >,,,Ctf ft >,,,RDD R >,, 
960 DRTfl CMP X /,CP1P V >,CMP S 7.JSR >,*.LCM >.LDY >..STX >,ST¥ >,,3UB A *,,,OlP 
ft L,,,SBC ft &,,,SiJB D S.-CJ1P D 4,Cf*P U 4., AND R 4,,, BIT ft 4...LDR 4,,, STfl 4.,,E0R 
ft 4,,. ROC R t,,CHt ft 4,,, -ROD R 4.,, CMP X 4,CrrP Y 4. CUP S U.JSR 8,,,-LPX 4.LPY 4, 
970 OTTR STX 4,3TY 4,, SUB B 9,i,CflP B *.,,SBC B O^.ftDO J(,,,ftW0 B i.,.BIT B «, 
,,U?B #, , .ERR. -,EOR B »,,,ftDC B t..,QR B tt.,-ftDO B * , , . LDO '<, , ,ERR. , 'LDU ^.L0$ X 
, . ERR, , , SUB B *, , , CttR B * , , , SBC B *, , . ROD D *. . , ftND B *, , , BIT & S , , 
990 PftTft LPS *,,,STB *,,,E0R B *,,,ftOC *,,,0R *,,,ftDD B *, , ,LDD *,,,STD *.,* 
LDU t,LDS *,.STU *,STS *,jSUB B >.*,CMP B >, , . SBC S >.,,R00 >,..RN0 B >.,,BIT 
S >,,LI>B >,,,STB >,,,E0R B >..,ftOC B >,,,0R B >,,.ftDD >,,*LD& 7...ST0 >.,.L0U > 
.LOS >, 

990 DftTfl STU >,STS >,,SUB B 4,., CMP B 4.,, SBC B 4,,,R00 R 4,,, RHD S 4,,. SIT B 4, 
.,LDB 4,,. STB 4,,.E0R 8 4.,, ROC B 4,,. OR B 4.,, ADD B 4,,,LD& 4,..ST0 4,.iLDU 4.L 
PS 4,, STU 4,STS 4, 
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(listing 

3l«9 

}:6i: 

J]8S6 
31*58 

31974 
31*76 
31878 
31891 
318B4 
31987 
3199* 
31892 
J 1834 
31697 
31990 
319*3 
319*6 
319*8 
31918 
3:313 
31916 
319:9 
31*22 
9(924 
31926 
3(929 
31*32 
31943 
31336 
31941 
31944 
31946 
5l3ie 
319SB 
31902 
31934 
91990 
91999 
919M 
91962 
919*4 
319*6 
919*0 
3197* 
31972 
31974 
31977 
31979 
319*2 
31985 
3199* 
31991 
31994 
31997 
32358 



continued from previous page! 



LOB < 927?* 



329*4 



329*7 



32*12 
329U 
32*16 
32824 
32*22 
32024 
92*27 



32*32 
32834 
92838 
9284* 
328+2 
32843 
92*47 
32*49 
32*91 
32934 
32*56 
32837 
32*99 
32*63 
32*65 
32867 
32871 
92*79 
32*79 
32*>C 
92*7* 
929*2 



32096 
92*99 

32094 
32090 
9219* 
391*1 
321*4 
321*7 
32199 
321)3 
32119 
2*117 
32118 
32121 
32! 24 
32127 
92129 
92191 
92134 
32137 



JSR 
LOR 
05* 
LOS 
JW 

lor 

LM 
JSR i 
LP* 
JM 
LOR 
9M - 
LDS < 
JSR ( 



LDfl 
J*R 
LOR 
BSR 
LDB 
JSR 
LPS 
J9R 
LDR 

as? 

LM 

JSR 
LOB 

JS* 
.SB 
LOX 
LOR 



( 3?ib; 

66 

- 9C 
t 32739 

< 32183 
99 

- 4G 

< 32739 
32193 

< 32731 
( 32193 

89 
62 

32732 
32183 
32733 
321B3 

03 
78 

32734 
321B3 
92733 
32183 

93 
94 

92739 
321B3 
92737 
92193 
97923 
37823 
136 i 

SB 



F67FPS 

907087 
8642 

eotc 

F67FF7 
807087 
RS75 
MM 

F67FEE 

8P7D97 

F67FEF 

8D7DB7 

8639 

9:: 2 

F67FF0 

F67FF1 

B07DB7 

9633 

8082 

F67FF2 

BD7DB7 

F67FF3 

B07DB7 

6653 

00*2 

FS7FF4 

BO70B7 

F67F»3 

B07DB7 

ew*fli 

8099*1 



8TH C*J 

ler y. 1 

LOR 82 
STR Ck3 



H7*4 
II 



LOP. 



H 1 
79 



*7*4 



9TR EO 
LEA X t 
L0* 71 
8TR C*3 



R784 
3991 
9947 



LER 

STX 
LOO 

3US 



< 

P 
D 
8T0 < 
LOO 4 

JSR 
LDS 
vSR 

V 



2 

136 ) 
27 3 

2 
t 23 



9273* > 
3273* :■ 
32189 3 
3273 1 ) 
32193 > 
37*23 - 
92*12 > 
9 
1 

RTft 

PEMS 0*1181 IB BIN 

LDH 37 

3TB 5 352 ) 



9F89 

DCifl 

8909*2 

9319 

F67FEE 

8D70B7 

FBTFtP 

BD?5>B? 

BD92H1 

7E753C 

•1M 

27*1 

99 

3436 

8639 

c?i6° 



i 



+ 93 


M7B99008 


1 


99*1 


136 ) 


9F09 


41194 ; 


BOWEfl 


32750 . 


977FEE 


64 


0R40 


196 ■> 


9E38 


+■ 9 3 


fi7S9eac8 


1 


3C31 


196 ; 


9F99 


3273* > 


B67FEC 


99 


eisfl 



LOX < 136 
LOR 9 

STS [, 
LEA X 
STX f 
J9R < 
STH < 
Off H 

U>* < 
STR C* 
LIP H 

u>* < 

CHP R 
SHE * 8 

109 12S 

STR < 362 3 

PU-S 98110119 8IK 

RT8 

e*° * 39 

LOR t* ♦ 32738 3 

SU8 R 37 

BCT + 11 

LOR L« * 3275* 3 

SUB H 4* 

L09 16 

nu, 

BRP ♦ B 

LOP, C* * 3275* 3 

SUB A 35 

mn - 13 

LOR C* * 32731 3 
9UB. A 37 
BGT ♦ 13 

LOR Cm * 92731 3 
9U9 f 48 
HOP 

9TR £ 32734 J 
ADD B f 32734 J 
BRR * • 

LOR D* + 32731 3 
SUB H 33 
17 



967C 

B7816R 

9396 

39 

2*90 

R6897FEE 

9B39 

2eaa 

R6897FEF 



C6»* 
» 

2989 

R6697FEE 

9*37 

2* F3I 

H6897FEF 

9*99 

2EBF 

H4897FEF 

MM 
12 

877FF2 
FB7FF2 
2 BBS 
P*897 r EF 



RT9 
JSR 



MS 

LOV 



i 32233 
9 
< 41194 
R 9 
* 12 
X 9 
- 12 
( I3f J 



99 

7E7DE9 
BEB82B 
SORCCn 
9188 

26)1 

BC8BBB 
27F4 

ie*E9e 



32139 
32142 
32144 
32146 
321 4B 
3213B 
32132 
92133 
92 13* 
32160 
321S2 
32 163 
32167 
33!79 
32172 
32176 
3JI79 
32191 
321B3 
321*8 
391*7 
92199 
921*9 
32198 
32192 
32194 
32 1 35 
92*98 
32288 
32292 
32204 
922B7 
322*9 
32211 
92213 
92213 
3*217 

92219 
92221 

32224 

32229 
32238 
32232 
92233 
32233 
32237 
3Z24B 
32242 
32244 
32247 
32249 
32231 
32234 
32256 
32238 
32261 
32269 



32278 
32272 
32273 

92277 
32279 
322*2 
32294 
322B6 
322£? 
32291 
32299 
92297 
32299 
32301 
32384 
32387 



32311 
32313 
-32317 
92319 
32322 
323-2S 
32929 
3233! 
32334 

92997 

32348 
92349 
32343 
32347 
32331 
32333 
92393 
92338 
32361 
32963 
32366 
32369 
32372 
32373 
32378 
3233; 
323*4 
3 23*6 
32389 
32991 
32394 
32397 
32488 
32482 
32483 

3242 B 

3241* 
32414 



Ltfl Y 


63 


313F 


32416 


8TY < 


196 > 


189FBB 


32419 


L(fl K 


31 


3B1F 


3242! 


D» - 


2* 


2BEB 


32424 


Cff> A 


19 


31 CO 


32427 


BX ♦ 


4 


26B4 


3243! 


J9A c 


97*23 > 


809841 


:>24?* 


RTB 




39 


32434 


STR Cx + 3273B : 


H7B97FEE 


32439 


o« n 


64 


3142 


32442 


CHP H 


4 


8ce6e4 


32443 


9H8 * 


L4 


2401 


32449 


LEA X 


1 


saa: 


32431 


U>v ( 


196 1 


JB96M 


32433 


s-p c- 


+ B 3 


H7njeeee 


32433 


L£n y 


93 


9121 


32437 


STV < 


136 ; 


1B9FBB 


3146B 


BRfl - 


89 


20C3 


32463 


St* : 


32767 J 


F77FFF 


32463 


LM 9 




34 


32469 


LM 9 




34 


92471 


LM 9 




34 


3247* 


LSH 8 




34 


32473 


HMD 9 


13 


C4eiF 


32477 


:-p b 


$ 


C189 


32*H2 


9CT * 


4 


2E84 


32489 


"21- 5 


U2 


C979 


324*4 


BRfl • 


2 


2B02 


324BC 


R5U 8 


59 


CB37 


32499 


BBR * 


10 


9012 


32491 


_&9 ' 


32767 J 


FS79PF 


32493 


HHO 9 


13 


C48F 


32493 


CflP 8 


9 


C199 


324S7 


BCT + 


4 


SEE" 


32499 


ADO B 


112 


CB7B 


323*1 


gum * 


2 


28B2 


32394 


ROD B 


33 


C837 


32396 


69* * 


1 


B5B1 


323*9 


J*T3 




99 


32311 


LOX i 


136 > 


9E98 


32313 


STB Ek + 8 3 


E 7838080 


32316 


LEA X 


I 


3081 


323 IB 


STX ( 


136 ? 


?FS3 


32328 


RT3 




39 


32322 


CHP R 


79 


814F 


32323 


9-i€ * 


3 


tS03 


32327 


jns> :. 


929*7 > 


7E7E33 


3233B 


CI* R 


74 


B14ft 


32332 


B'-E * 


3 


2693 


32334 


JHP ■ 


32343 ? 


7£7E37 


32336 


CHP R 


83 


B133 


32339 


8NE * 


3 


2£D- 


32342 


JHP i 


32394 :■ 


7E7E6R 


32344 


CHP 9 


69 


914 = 


32346 


bse - 


3 


2633 


32348 


jnp t 


924*3 ' 


7E7E93 


32330 


:-p a 


79 


B14« 


92332 


BHC * 


3 


2693 


32333 


JHP < 


32542 3 


7C771E 


92338 


crtp n 


77 


B14D 


32361 


bne * 


9 


ises 


32364 


JHP ( 


32614 1 


767F66 


32367 


CPP P 


B2 


9)32 


32378 


9ME: + 


3 


2683 


32373 


JHP ( 


31S03 ) 


7E7C3B 


32373 


chp n 


S3 


S141 


32377 


B>C - 


3 


2683 


3237S- 


JHP t 


317BB > 


7E7AD4 


2-2; i: 


L9H < 


136 ) 


9E88 


32589 


Lfifl 


127 


B67F 


|lf*9 


9TR Ik Ml 


P7B98Q8? 


32383 


LER x 


1 


30B1 


32392 


STX t 


196 3 


9F68 


3239* 
32399 
326*1 
32693 
32696 


J«R C 


37B23 > 


B09SB1 


JRP t 


32912 > 


TE'pec 


LOX < 


196 > 


3EBB 


LPR 


126 


95 TE 


326*9 


Stp c* * a a 


H7B9eeee 


3261 1 


.ER ■: 


1 

I 


3081 


32614 


STK C 


13( > — 


9F9B 


32616 


JSR t 


32121 i 


B07D79 


32610 


U3X 8 


6EBa0B 


32629 


JM 1 


32*39 > 


BO703B 


32622 


STB ( 


32763 i 


F77FF0 


32624 


LOK 2 


9^9382 


32627 


JSR < 


32039 > 


BD?03B 


32630 


STB < 


32766 > 


F?7FF£ 


32633 


.-= 5 


32912 ) 


7E708C 


32636 


LPX < 


136 1 


9E88 


32639 


LOR 


L26 


667 B 


326*2 


STp, Ch * 8 3 


37593S3B 


32643 


LER X 


1 


Ittl 


32647 


STX C 


IS? ' 


9P89 


32649 


JM C 


32121 > 


B?707* 


32631 


CflP X 


B 


DubfBfi 


32<53 


BQT * 


9 


26*3 


32633 


JHP i 


92812 5 


7E70BC 


32639 


LOX S 


BEBBee 


32661 


JBP C 


32239 3 


Bf7D3B 


92664 


STB ( 


32392 3 


F77E89 


32667 


LOX I 


K0B92 


3267* 


MR < 


32S39 3 


BCTDM 


32673 


9T9 t 


32399 ) 


F77E69 


32*76 


LOR 


126 


8S7E 


3269B 


■TR C 


362 > 


B7B16R 


32693 


PULS *9UetlB Bis' 


3336 


326B3 


JHP ( 


33649 3 


7EB371 


326*7 


H.SR < 


37B23 3 


B09BR1 


32699 


LOX ( 


92763 3 


8E7FF0 


32692 


Jtft C3 


RJB4 


3969* 


JHP ( 


92B12 } 


7E708C 


32699 


LOK 8 


BEBB2B 


327*2 


LOR 96 


BE6B 


327B6 


BTR Ck * 1924 3 


P7B9a^88 


31739 


LER X 


1 


3881 


92711 



CMP X 312 


SC9289 




SHE - 11 


26F3 




LDX 1024 


BE0439 




STX C 136 > 


9P00 




LOT i 32763 > 


10M7PPO 




STY t 327M > 


1MF7FF6 




LDfl 14 


96BE 




fTR { 32737 > 


977PP3 




1.08 i 3!7«0 3 


F67FF6 




JM (. 321B3 J 


BC7087 




LOB 1 32739 ! 


P67FF7 




JSR i 32193 > 


BB7D97 




LOR 9 


8689 




LOH t 136 3 


9899 




LER X 1 


9M1 




9TH i 196 > 


3FB9 




LOY ( 32739 J 


19M7FF6 




L08 C»J 


E6R4 




LER y 33 


9121 




STY < 3273B J 


199F7FF6 




JSR C 32103 > 


807097 




oec n 


4P 




BNE - 24 


26E8 




JM ( 37823 > 


9098R1 




LOfl ? 32737 > 


867FF3 




CCC R 


4R 




BEQ 4 3 


2703 




8TR ( 92797 J 


B77FT3 




BRR - 32 


29CC 




LOX i 136 3 


9EBB 




LC>n 1*6 


866A 




STR Ck3 


9794 




LER X 1 


3M1 




STX < 196 ) 


MM 




JM < 41194 r 


9PP*Efl 




CHP R 19 


9190 




BHE ♦ IB 


26BV4 




LOX ( 32763 J 


BE7FFD 




LER H ] 


9881 




tTX ( 32763 > 


9F7PFD 




BRR - 97 


2*SP 




CHP R 12 


B18C 




BHE * 18 


ZGBR 




LOX < 32763 > 


BE7FFB 




LER H 31 


22l c 




9TX ( 32763 3 


BF7FF0 




BRR - 16 


l? r S 




CHP R 32 


B12B 




BHE - 33 


260D 




JSR < 37023 > 


BD90R1 




jrw { 32*12 > 


7E709C 




LCfl 126 


BUI 




LOX ( 136 > 


9ES3 




STR Ck3 


ft794 




LER X 1 


3ML 




STX ', 136 3 


9F88 




J9R ' 32121 > 


907079 




LOX * 


809*9 




JSR < 32939 > 


B07O3B 




ST* t 32737 > 


F77!FF3 




LOX 2 


SEBBB2 




J8R C 32939 3 


BD7C.3B 




STB < 92739 3 


F77FFS 




LOX < 136 > 


9E98 




LOR 124 


B67C 




STR Ck3 


P,794 




LER X 1 


30B1 




STX < 136 ? 


9rB3 




JSR i 3212! 3 


B07079 




LOX * 


BE0099 




JSR ( 32839 3 


9070^) 




LOX t 32763 > 


BE7FF0 




LDY ( 32797 > 


19BE7FF3 




STB CO 


E7B4 




.:' X 1 


3PC1 




LER y 69 


313F 




CHP Y 8 


189=0030 




BHE - 1Z 


26F4 




J«P < 32*12 3 


7E7O0C 




LOH 126 


867E 




LOX C 136 i 


9ESB 




3Tfl Cx3 


A784 




L2* X 1 


3??: 




STX < 196 > 


9"c9 




JSR < 32121 3 


B07D79 




LOX B 


9E9280 




JSR < 92839 3 


BO703B 




9TB ( 32737 ! 


F77FF3 




LOX 2 


9E«9«2 




J9R i 32099 > 


BO703S 




STB 1 32739 > 


F77FF6 




LOfl 126 
LOX < 136 3 


sgs 




trn t«a 


R794 




LER X 1 


3M1 




STX ( 136 3 


9FM 




JSR : 32121 3 


803*79 




LOX B 


BE8VM 




JSR C 32B39 3 


907539 




STB < 927S9 > 


F77FP7 




U>X 2 


M0002 




JSR C 32839 3 


B0703B 




BTB ( 92760 > 


F77FPB 




LOX < 92763 > 


BE7FPD 




LOY < 92739 > 


10BE7FF7 




LOR Ck3 


9694 




SFP CwJ 


R7R4 




LfA X 1 


9W1 




LER Y 33 


3121 




STY < J2739 1 


19M7FF7 




LOT < 32707 3 


leMTFPS 




LER V 63 


319F 




*TY ( 92737 > 


188F7FF3 




CHP ¥ 8 


1 BBC 8MB 




BHC - 92 


2MB 




JHP ( 92612 > 


7E709C | 





122 YOUR COMPUTER, MAY 1983 



Push your Sinclair to the limit 



ZX81/SPECTRUM 

ARCADE GAMES 



^0***Z\ ZX INVASION FORCE 

■rr^MV (2X8D 

V'TSZ*"*"*' Use your skill to fire through 
-***""*"^ the energy band to destroy 

the menacing alien ship — 
_^-; £3,95 

^£vN SPEC INVADERS 
Mtj> SPECGOBBLEMAN 
V-*^ - " These exciting high- 
speed classic games 
Incorporate hi-resoiutlon graphics and 
sound to bring you the best in arcade 
action at only £4.95 each { 1 &749K) 
_^--: SPEC FROG SfSHOWDOWN 

^4v-T^- Hop across the dangerous 
V— — -*^ road avoiding the lethal cars, 

Ihen lorries. Go back to the 
wild west for a guntight battle amongst 
cacii and wagons Features include 
western music. £4.95 

_*->-; NAMTIR RAIDERS (ZX&M 
"■TiC\J\J Highspeed, quick action 
Mflkj*^. arcade game with four 
^p-** - *" separate groups ot attackers. 
E3.9S 

Goooleman al&o available for 7X91 al S3.J6 




\& 



J 



UTILITIES 

TOOLKIT 

Mine powerful new tunc lions for 

yourZX6i (including re-number 
linui, n;o;u aosub) ufcgrj-i merge, 
string finding and replacement. £5.95 

SPEC BUG 

A 30 1 n l mac hi no code tool and d i sasscmbier 

1oryo.tr 7X Spectrum £6.95 

ZXBUG 

A 30 i n 1 machine code fool and disassem &Iq r 

lor your ZX81. £6-95 



THE ULTiRAATE ADVENTURE FOH THE 
Sr^TRUnfl/ZXBT lor only £9 95 




Improve your machine 
code programs with this 
new 4SK Spectrum 
Assembler 

Jusl released by Arlic, (his new professional 

quality assembler 15 also available for 16K 
2JCB1 and features:— 

* Word processor, like tent editor. * Higlv 
speed, versatile two-pas 5 mnemonic 
assembler with labels and detailed error- 
trapping. Will assemble 10 any oodroas 

• Essential support lacitiliessuch as 
memory edit, register irtspecumodiiy and 
search tor de-bugg I ng. • Full output to 
ZX'pnntar, » Memary.status 

report and comprehensive _. .. „ r»Q rtr- 
user' manual UfMLT Lj.jO 

ZX81& SPECTRUM 



NEW LOW PRICE * 



* 



GAMES 
O ONLY f 5.95 for ZX81 
and £6.95 forSPECTRUM 

INC A CURSE (AdvenluraB, 

In a jungle clearing you come across an 
ancient Inca lemple. Your mission to enter. 
collect the treasure and escape alive. But 
beware' Includes a cassette save routine. 
SHIP OF D00M<Ad™r.iuf*c> 
You are unavoidably drawn to an alien cruiser. 
Can you reach the control room and free 
yourself? Or w I II they gel you 1 1 rst ? I ncl udes 
a cassette save routine. 

ESPIONAGE ISLAND MmtunO) 

Wn I le on a reconnsl sance m i ss I on your plane 

loses control and you are forced to land. 

Can you survive and escape with the island's 
hidden seer el? 

PLANET OF DEATH !A<™r.t U rr, w 16/48K 

You I ind yourself stranded on an inhabited 
alien planet. Can you reach your ship and 
escape? 



SPECTRUM 

MICRO CHESS 

Th* only Chess pr ogr»m lor a 15H o» *&K Sps*1 rum . 

ai 10* s. *i 1 legal moves, castet img. 9*i-oa5sn n t 

ano p*wn promotion. 

Options to play HacWor while Sets 

bwflHnaiy jwsiC'ori Full colour 

Bid griahiEs display 

QMLV 

£6.95 



■s^sas: 



tut 



ZX FORTH 

Supplied on cassette 
with editor cassette 
user manuals and Keyboard overlay. ZX Forth 

combines the simplicity of basic with the 
speed of machine code now £14 95 




'SPECTRUM 
CHESS 4BK 



RULES 

AVAILABLE 
FRQMARTIC 

Your eccentric f#t*ier 

has icUyOii C 1 0,000 iri hi* «d| In-rjrder jo claim your 
windfall you must solv* twelve clues arid gam 
access 10 a bank account in which Ihc money has 
B£l ua I lr been daposl ted Be the first 1.0 cnH 1 ha 
Pu«l » tnd the pnie i i you') ' Plus you wi 1 1 *,n two 
tickets to the City Of irt* Mere* KHAKI T rv vauil 
location The Pt|» money 11 increased weakly. A 
leieohon* dumber wli 1 b* supplied so you ha** ihn 
Opportunity lo find out |uil ho* much you could win. 

DON'T MISS 

YOUR CHANCE TO WIN 

A FORTUNE! 



SPECTRUM 

INVASION 
FORCE 



A popular aicadeoamefor 1 SK or *SK, Spectrum 
FlHS through the force Held to destroy the 

menacing alien iMp Sounds easy f> Two levels o( 
play — normal or Suicidal Full Colour Sound a-id 

hi res gupliC?, 

NOW ONLY £4.95 



A 

GREAT 
CHESS 
GAME FOR 
YOUR ZX81 
OR SPECTRUM 

ZX CHESS I 

Very popular machine code program, wilbsix 
levelsotpiayanrian analysis option. Available 
lorZXei E6.30 

2X CHESS II 

A new 1 rrprovBdvfjrsion.wit+i a faster response 
t i me , seven level s of P iay , ana I ysis opt ion and 1 n 
add 1 1 i on a recomme nded move opt i on E9.9 5 

ZX IK CHESS _ =-r 

An incredible game a ^ ie matured O H 1 1 V_ 
in 1KiGronly£2.9S 2f- " 

SPECTRUM 




VOICE CHESS 



Tins incrMitjte .program (arks you 

thfouqh your oame 
tl teH» you its riKwe. rscommonos a movt. and 
contains* range at >«c«1i0ti3 cofmnonifi, ThO (Kirrwf 

is Based on (no n^hly si^ccotstui ZX Crtess 11 and 
aoltareofiitltwirnr^irnrts otfrr prmcm.tS 



SPECTRUM CHESS *>Qw onlv «.*5. 



ALWAYS AHEAD WITH ZX81/SPECTRUM SOFTWARE 



Cheques & P O made payable to Ariic CompuiinQ LirnitM Dealer anqumei woicorrif 
FleaH Stale whether your loraer Li f*f^(o1 of Spectrum Send S A E. (6<n x fcn)forc*ii100.ur> 




To: Artie Computing Ltd ,398 Jamet Heck 1 11 Avenue, 

hum N Humbersidc,HU8QJA 



i-f'fii'p 



fffi@ 



ARTIC COMPUTING LTD. 



1 



396 JAMES RECKITT AVENUE, 
HULL N. HUMBERSIDE, 



Cheque tor total amounl enclosed 

Mime 

Address 



I 

I 
I 
I 
I 



yes 



VQUfi" COMPUTER MAV 19S3 123 




EA 



fbRpro«| 



1 auew pftopotrr 1 





THE SILVERSOFT COLLECTION 

Silversoh, Mosters of the video convos present (be first of a timeless collection of Electnk Artwork for the 
connoisseur. Our skilled artists have Toiled over their electronic easels to produce ihese moving masterpieces * now 
being exhibited throughout the golaxy. Complete details of these classic programs may be found in our folly 
illustrated catalogue. " Your local software gallery can arrange a viewing ■ so beam down there and pick up on 
original. Don't forget Silversoft still deliver direct 10 anywhere in the known universe {Post Office willing) If your focak 
tort) dealer is out of slock then please contact us straight away 



. 



* A must for serious collector*. 

ALSO AVAILABLE FROM BRANCHES Of W, H.SMITH, BOOTS, JOHN MENZ^ES A ALL GOOD COMPUTER STORES 



Send ro SILVERSOFT Ltd 
LONDON HOUSE 
271-273 KING ST 
LONDON W6 
TEL: 01-748 4125 

Please note; Due to- expansion 
we davf moved to forger 
premises., we apologise in 
advance for any inconvenience 
to our customers. 




IX SPECTRUM SOFTWARE 



ORBITER 


£$.9S 


U 


GROUND ATTACK 


£5.95 


Q 


CYBER RATS ^t* 4 


£5.95 


a 


SLIPPERY SID ^E* 1 


£5,95 


a 


ST ARSHIP ENTERPRISE 


£$.95 


48KONLYD 


MUNCHER 


£5.95 


D 



ZX81 SOFTWARE {(6K ONLY) 

INVADERS £3.95 

ASTEROIDS £3.95 

ALIEN DROPOUT £3. 95 

MUNCHERJZX81) £4.95 

STARTREK £3 95 

ZX COMPILE ft £5.95 



D 

D 

O 

a 

D 
D 



Response Coupon 

Tick box(es) os required 
I enclose o cheque/PO for 

Nome 

Address ,., 



I require o !ree catalogue 



'.J 



For all home niicrousers 
who don't live near one of the 
larger city branches of Boot s 
or W. H. Smith, and who find 
difficulty in purchasing the 
very latest, best- selling 
software - here is the 
answer! 

Software Express is the 
new t mail-order arm of a £12 
million group of companies. 
We have just signed an 
agreement with 
Bug- Byte, Britain's 
most successful software 
house, to supply their 
exciting products direct to 
you, the user. New and 
original games for the ZX81, 
Spectrum, BBC Micro, 
VIC 20 and Oric I can be 
delivered to your door 
AT SHOP PRICES. That's 
right, positively no extra 
charges - we even pay the 
stage both ways! 



po 



All you have to do is 
make your selection from the 
items listed on this page, 
complete the easy reply 
coupon, and send it to our 
PREEPOST address (no 
stamp required), enclosing 
your cheque, f>oslal order, or 
credit card number for the 
appropriate amount 
Alternatively, you may place 
your order on our 24 hour 
Ansaphone by phoning in 
your Access/Barclaycard 
number with your name, 
address and details of your 
order. 

The cassettes of your 
choice will be mailed to you 
quickly and efficiently. No 
<, cheques will be cashed prior 
* to despatch of your order, 
- and if for any reason you are 

not satisfied with your 
r purchase, we will give you a 
full refund just as quickly. 

It's so simple! The best 
! quality software, promptly 
and conveniently at no extra 
cost from Software Express. 
Try us and see for yourself - 
we go out of our way 
especially for you. 




OTHER TITLES AVAILABLE FHOM S OFTWARE EXPRE SS . . 



FOR THE VIC 20 . . . 

VIC Cheas-£7. VTCAstereH* £7. VIC Panic-ill 
VI ( : Cowniads - £7. Another VIC in I he Wall -£7. 
VIC Backgammon £7, VTC Scramble - 
Alt programs are for t h«» unexpended VIC 20. 
with the exception of < !be*s i i^K) and 
Backgammon imin 3K expansion). 



FOR THE ZX81 . . . 



Mazogs- £10. Dictator £9 Invaders- 
ZXAS (Z8Q Assembler) - £5. 
ZXDB iim Debugger) - £6.50. 
ZXTK (ZSO Toolkit) - £6. 
fall programs are fortht? 16K - ZX*I ). 



AU deafer inquiries to: Bug-Byte Software, 100 Tit*-* Albany. Old HhII Street, Liverpool L3 BEE 



ALL TIME FAVOURITE 



SOFTWARE 




PRICE £7.50 



NEW PROGRAM 




NEW PROGRAM 



BUC-8YTI 

SOFTWAR 



>%r. 




PRICE £7.50 



NEW PROGRAM 



SOF TWARE 



PRICE £7.50 




PRICE £9.50 




THE 

SOFTWARE 
EXPRESS 
EASY-REPL^i 
COUPON 

Please mail me the following 
Software Cassettes. 

(All prices include VAT and postage 



PROGRAM 



Sl'KCTRAL 
INVADERS 

SPECTRES 

ASPECT 

i THE CASTLE 
(fur OHJC} 
THE CASTLE 
{for SPECTRUM) 
SPACE 
INVADERS 

GALAXY 
WARS 

cm- 

DEFENCE 

MUSIC 

SYNTHESIZER 
+ AUTO 
COMPOSER 



PRICE 



OTHER ITEMS 



£5 
£8 
£9 
£8 

£8 

£7.50 
£7.50 
£7.50 

£9.50 



INSERT 
QUANTtT 



TOTAL 
PRICE £, 



r *ncb*c cheque/P.O, j_ 

Orpi«a4« chaiTgf my AcceWBarclaycard N< 

I I I I I I I I | 
Mll.lll 

24 HOUR 
ANSAPHONE FOR 
CREDIT CARD ORDERS: 

051-548 2020 



Name: 



Addreu: 



^ 



Tel, 



SOFTWARE EXPRESS, FREEPOST (No Stamp Required), Liverpool L33 3AR 
Software Express b a trading name of DAMS Office Equipment Limited. 



Mail to: 

SOFTWARE EXPRESS 

FREEPOST 

(No Slump Required} 

Liverpool L33 3AB 



vc.s 



Although the NewBrain is conceived as a total 
system, the unexpended Processor itself has a great 
deal to offer it is available in two forms: Model AD r 
shown below, with a built-in line dispfay; and Model A, 

without the line display Both models can operate 
with a monitor or a television set 

MEMORY 

a 24K bytes of ROM; 

□ 32 bytes of RAM, at least 28K of which is available 
to the user 

THE SCREEN DISPLAY 

o 40 or 80 characters to the line - without affecting 
the 28K bytes of RAM at you r disposal ; 
° 24 or 30 lines to the screen; 

□ well-formed characters, with true descenders; 
a a full European character set; 

d normal or reverse video, high resolution graphics 
on screen of controllable size, 256, 320, 512 or 640 
horizontal resolution by 250 vertical lines; 

□ a facility to set up a n page J " of up to 255 lines, with 
the screen acting as a "window'" to display it; 

a ability to maintain several such pages simultane- 
ously, and to switch rapidly between them; 
a text may be used on graphics screen as well as on 
parts of the video screen not used by graphics, 

CHARACTER SET 

a 512 characters, including the full ASCII seta 
European accented characters, Greek and graphics 
symbols, 

GRAPHICS 

o 20 powerful graphics commands; 

a all text characters usable on the graphics screen. 

d variable-sized graphics screen, with the rest of the 

screen available for text - for versatility and to save 

memory 



•■ ISA RE&'STFEC TRADE Mfr< OF 



SOFTWARE 

Enhanced ANSI BASIC; screen editor (32 

commands); mathematics package (10 significant 

figures); graphics commands, 

a a very friendly screen editor -a delight to use and 

readily adapted to text processing; 

d arithmetic to 10 significant figures; 

a very controllable output formatting of numbers - 

invaluable for accou nting statistics, a nd scientific 

applications; 

a a powerful, much enhanced BASIC; 

d a very flexible operating system, which allows any 

data stream to be opened to any device 

INTERFACES 

o two tape cassette ports built into the processorunit; 

□ a built-in printer interface; 

d a built -in communications interlace (V24/RS232); 

□ a video monitor interface; 
d a TV interface; 

□ an expansion interface for NewBrain system 
expansion modules. 

KEYBOARD 

a standard typewriter pitch, action, layout and size, 
with editing control and graphics keys, 




Y)u can get everything in the box on the 






If you understand thefacteandfigureson 
the I eft you'll soon realise thatNewBrain hasto 
be one of the most powerful micros around. 

However, if you find the box on the left a 
little hard to follow, don't worry 

We've g>t over 120 dealers nationwide 
who've got all the a nswers at their fi ngertips. 

Either way you'll discover that NewBrain 
is the kind of micro that will stop the 
competition gettinga look in. 

At £269 it starts off with twice as much 
memory as most of its competitors and can 
expand to over thirty times that amount So 
there's no chance of being left behind in the 
micro race. 

It comes with a very powerful language 
(enhanced ANSI BASIC) and if II take CP/M; 
so iff I work on the same system as simi la r big 
business micros, gvingyou the capacity to use 
an almost limitless variety of tried and tested 
software, 

But most of all NewBrain is a machine 
that can expand. 

Its designed to take disks, printers and 
memory expansion modules Cup to 2M bytes) 
plusanythingelse you'd expecta professional 
business micro to handle. 

So, whether you understand the box 
on the left or not pay a visit to someone i n the 
know on the right 

They'll answer all your questions a ndgjve 
you a full demonstration. 



A/ew/9'uun 

Grundy Business Systems Ltd., Grundy House, 
Somerset Roadjeddingtoa 



ALTHNCHAM 

PH*UH*CT COMPUTES STS"E>« 

.061-M60C8?) 

BAPtHSTAPLI 

LAN ? ■ &Y P'EMUIW (0271 77B8J. 

£fl*£Wt<W5 10271 750J7! 
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SHELVE YOUR COMPUTER 

STORAGE PROBLEMS . . . 

MICRO-STAK 

he unique end sturdy Mierct-Stsk has been designed by micro users to 
house all your equipment ready for use, and also serve you ss a work 
desk .'sla lion lor your computer activities. 

Not just a stand or a table, but an elegant piece of furniture, available in top 
quality, durable melamine. in oak or elm finish, measuimg only H.87cm x 
W,56cm x O.B3cm when closed. 

• Handy slide out bottom shelf for easy removal of VDU/moniior, 

• Glide out keyboard shelf, 

• Lift up writing/ manual table on door. 

• Adjustable he ght shelf for cassette player, disc drives, etc. 

Available by mail-order. Send your order today, or contact us for more 
information. Personal callers welcome. 




Price: £79.50 inc. VAT + £5 carriage 



Flat packed for easy assembly 

MICRO-STAK 

iO™» »r it™ Roy Hepwood gtoue of comptnlac) 

10-12 OAK ST, HAZEL GROVE 

STOCKPORT, CHESHIRE SK7 4EJ 

061-483 8271 

Allow 21 days for delivery 



ORDER COUPON 

Pte&se supply one MICRO-STAK in - wood fitti$h 

my cheque for £34.50 ts enclosed /debit rrtf Access/ Bsrcfey Credit 

u 



card. 
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NAME 

SIGNATURE 
AUJ«fcS£ 



YCJ 



Computers 
forExoart 



Sinclair 
Spectrum 

Sinclair 
ZX81 

ORIC-1 

Dragon 32 

Jupiter Ace 

Commodore 
VIC-20 




Commodore 
64 

Commodore 
500 

Commodore 
700 



Atari 400 

Atari 800 

Epson 
HX-20 



Plus Printers, Disc Drives, Memory Expansion, Software 

Quantity discounts available 

No tax charge for equipment shipped abroad 
Write far ouf price list or call our 24hr answer phone 

01-549 S229 

Gaiasef Ltd, 30 Bayford Road, 

littlehampton, West Sussex, 

England. Tefex. 8954018 Acurot G 



SPECTRUM 
4SK 



SPECTRUM 
4SK 



VELNOR'S 
LAIR 

THE MOST REALISTIC ADVENTURE YET 

The Bi*ct Wizard Velnor h» font into hiamj? in the 
Goblin Labyrinth of Mt. EW. The reason is now plainly 
eiear, alter centuries or searching he his finally discover- 
ed the ancient tomb of Grako and It now about to realise 
iu& ghastly ambition to become a true demon on earth! 
Time l« ino short to mass an Army ae-imsi Vclnor. Theft 
Is Only on* hope lor mankind. That one brave adventurer 
may be able id penetrate Vclnor't defences, deleaiing his 
guards, aviotling the. traps and surprising Velnor before 
the metamorphosis Is complete. Von are that chosen person, 
but bc-wnrt. not only does Velnor employ the most ghastly 
Qt creatures as Euardi. he Is also a mauler of Illusion. 

In Ihli V 4l i> stye adventure you may be a Wizard, 
Warrior, or Priest, at a Warrior you arc b«it suited to 
battle, but how will you «ip" with the fiendish spells of 
Velnor T As a Wizard your Spells arc dev astatine, hut 
beware, your magic is limited and armed combat doesn't 
Come easy i As a Priest you may protect yourself with the 
devlne powers and you have no fear of the undead. hut 
how will you handle the ghastly Trulls * 

The advciHurc will require ingenuity and careful plan- 
mrm. Coin ha i takes the form nfDtD style see na rid* wh«r« 
inslant (tenth Is rare but, beware, wound* are cumulative 
and ttratergy 1$ of the utmost importance. 

Only £6-50 inc. p + p 

Cheques or P. O. to : 

NEPTUNE COMPUTING (Dept. YC1> 

98, Howe Street, 

Gateshead, Tyne & Wear NE8 3PP 
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IF YOU ENTERED the programs last months 
then you may have been perturbed by the 
speed of (hem: how can wc slow them down? 

The most common method is using a delay 
subroutine like the one in figure I. 

This is a delay loop, tt works by introducing 
a delay of around 0.5 seconds each time it is 
called. Unfortunately, it resets the X and Y 
registers to 0, which in a program where X 
and Y are used extensively is not a good idea. 
To get around this wc grab two free memory 
bytes and use them as variables, This makes 
the program a bit harder to understand, but 
now X and Y are not changed within the 
subroutine. 

Any two free memory bytes will do, I used 
$FE and JFF — 254 and 255 — in the example 
in figure 2 as they are not used on the Vie- 20, 
but any two will do. 

We still have the same overall effect, but X 
and Y remain unchanged. Unfortunately we 
had to use the accumulator, but this is 
excusable as 90 percent of all machine-code 
subroutines use it and so h is unwise zo store 
anything of importance in there for too long a 
time So we have a delay loop. Let us add it TO 
our sound program oflast month. See figure 3. 

Line 100 in last month's loader would now 
read: 
100 DATA A9,00,8D,0E,9Q, A2 J FF.AO,00,CA, 

8E,0A,90,8C,0a,90,2O,42,1A 
102 DATA 08,00, Fa^.AS.fJO.BB.FE^aS^FF^Ee, 
FF,D0,FC H E6,FE,DO,F6,60 

An important point to note is that the 
branch instruction in the sound section has 
changed from last month so as to obtain a 
better effect. As we have added a JSR 
instruction into our loop, we have added three 
extra bytes of code, so the branch has altered 
correspondingly. To run it, type in SYS 6700 
and you will experience some weird effects. 

This is what we call reading the memory 
and not remembering the post-code. So far 
three types of command have been used: first, 
commands which do not have an operand, for 
example INY and DEX, Second, branch 
instructions which precede a displacement 
rather than an actual memory address. Third, 
Jump commands — JSR — which precede a 
memory location. Fourth, commands which 
access the contents of a specified address. 

This is just the tip of the iceberg; there are 
seven different ways of addressing memory: 
immediate, absolute, aero page, relative, 
indirect, indirect pre-indexed with X, and 
implied-implied addressing. 

In immediate addressing the actual value of 
the operand is manipulated. The immediate 
addressing is expressed by putting a hash sign 
in front of the operand. Thus, 

LDA * 5 
means load the accumulator with 5, or in Basic 
A"5. With absolute addressing we Load 
from, Add to or Store into an address which is 
stored in two bytes immediately after the op- 
code, So 

LDA 2048 
means load the accumulator with the value 
stored in byte 2048, or, in Basic, A = Peek 
(2048). 

Zero-page is absolute addressing except that 
all the locations are in zero-page — bytes to 
255 — inclusive. As one byte can hold values 
of O to 255, the zero-page addressing requires 
two bytes, op-code and address. In this case, 
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LDA 38 
means bad the accumulator with the value 
stored in byte 0038, The Basic equivalent is 
simply 

A = PEEKI3*16+61 

Relative addressing is the type of addressing 
used in branch statements, that is, a 
displacement which is added to or subtracted 
from the program counter. 
BEG 3 A 
means if the zero flag is set — Z= 1 — in the 
status register then skip 3A bytes of memory. 
There is no direct equivalent to this in Basic, 
but if we imagined that * symbol ished the 
current line of code being executed, then 
10 REM 
20 X = X-1 
30 IF X=0 THEN - = '-1D;REM GOTO 20 

With the indirect post-indexed with Y 
addressing technique, the contents of the byte 
specified in the operand and the following 
byte are convened into an address. The 
contents of Y are then added to this address 
and it is then this address that is manipulated. 
The indirect with Y is symbolised by brackets 
around the Operand and then a",Y" outside 
the bracket to indicate that it is post- and not 
pre-indexed; for example: 

LDA (32> r Y 

If Y is equal lo 1 2 decimal, byte 32 is equal 
to 41 decimal and byte 33 is equal to 22 
decimal. 

Then the accumulator would be loaded with 
the contents of byte 5685 — where 
5886=12 + 41+22*256 

In Basic this would appear as 
A = PEEK (PEEK<32) + 256*PEEKI33) + Y) 



Indirect — pre-indexed with X addressing is 
similar to the previous case except now we add 
the contents of the X register to the operand 
and then take this new operand as the address 
of the first byte of the final address acquired. 
The symbolism for this type of addressing is 
again the brackets around the Operand but 
now wc put a X inside the brackets: 

LDA (32,X} 
If X-4, byte 36-201 and byte 37=21 then 
the accumulator would be loaded with the 
contents of bvte 5577, where 

'5577 = 201+21*256 
In Basic this would look something like 
A = PEEKIPEEKI32 + xl +256*PEEM32 + xn 
Implied-implied addressing requires no 
operand and often has very little to do with the 
memory at all. The op-codes in this category 
are mainly for changing the data in the 
registers. Thus INY means increment the Y 
register: 

Y-Y + 1 
If one byte can contain 256 different values, 
then how can a computer access a memory of 
65,536 — 64K — bytes? The answer is to use 
two bytes to represent each address. 

So using two bytes for every address, we can 
have a total of 256 multiplied by 256 — 64K — 
different addresses. It is no coincidence, then, 
that if you add up the total amount of RAM 
memory and ROM memory you get 64K, 
Some computers such as the CBM-6-1 use 
what is known as a virtual memory system 
whereby the computer splits the memory up 
into lots of 16K blocks and then pretends to 
only have I6K at a time. 

{continued on nsxi page) 
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f continued from previous page) 

An address is made up of two bytes: Hi-byte 
— or page number, where one page is 256 
bytes and 256 pages is 64K — and another 
byte to represent one particular byte out of [he 
256 in one page, the Lo-byte. 

Life is made simpler if hexadecimal is used 

throughout, as by definition in a hex number 

such as ! 234, The page number is 1 2 Leaving 

the 34 as the La-byte or byte number. The 

best way to convert si drcimal number into a 

machine-code address — if the computer is at 

hand — is to go through the following 

sequence. For example, 10845 decimal is 

equal to. 

PRWT rNTMQ845,'409B> 
PRINT [10845-2MO961 



= 2 



= A 



= 2 

-2653 
-10 
-93 

= 5 =5 

= 13 = D=2A5Dhex 
storing addresses in 



PRINT lNT|2663/256» 
PRINT {2653-10*256) 
PRINT INTI93/16) 
PRINT (33-5*16) 

The convention for 
machine code is that they should always be in 
a Lo-byte, Hi^byte order. So 10S45 would be 
stored as 5D,2A and not as 2A,5D. 

A program with all two-byte addresses will 
be slower to run than one containing only one- 
byte addresses, but having only one byte to 
represent an address means a maximum 255 — 
one page — of memory. To speed things up, 
We take the first 256 bytes of memory — 0000 
O0FF — and call them the zero-page — due to 
the page number being equal to zero, 

A Lot of both business and games programs 
use machine code to move through memory 
one byte at a time, Word processors have a 
cursor rushing through sheets of text and 
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Space Invader games have a running total of 
the number of bullets on the screen at a time. 
To do this in Basic, we would have something 
to the tune of 

FORA-OTON : POKEA.X : NEXT 

Notice the use of A as an address which 
varies. This is an indirect Poke; load X into 
the byte whose address is stored in the variable 
A; to convert this into machine code it would 
be best then to use an indirect command pre- 
or post -indexed with either X or Y respectively. 

Try moving a character across and down the 
screen on a Vic. The screen is larger than 256 
bytes so we are going to have to use a Lo-byte 
Hi-byte system and increment it as we move 
our " across. But first, advanced adding up 
should be considered, 

When adding up in two bytes we can still 
use the ADC — Add with carry — command 
which can be thought of as 



ADC : A = A + (data) + (carry} 
Add the data represented in the ADC 
command to the contents of the accumulator 
and then add the contents of the carry flag — 
either or I . 

To add in two bytes we add the Lo-bytes, 
store them and then add the Hi-byrcs. Simple? 
Not quite. We need some way of telling 
whether the total of the two Lo-bytes came to 
more than 255 so that we can either add an 
extra 255 in the form of incrementing the Hi- 
byte total or not as the case may be. Enter the 
carry flag. The adding of the carry flag, which 
at first seemed to be a nuisance now makes 
sense in that in a two*byte addition, if the sum 
of Lo-bytes is greater than 255 ihis is 
automatically taken care of in the Hi byte 
stage thanks to the ADC command adding the 
carry flag for us, A flowchart can now be 
translated into machine code. 



Figure 4. The fioVrthm<3n the Wr is coded up on the right. 
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linsac's ZX Companion scries has received excellent press 

reviews: 
ONI* 



'Far and away the best" — Your Computet 



Thoughtfully written, detailed and illustrated with 
meaningful programs ... outstandingly useful" — EZUG 

The Spectrum Games Companion' is the latest addition 

to the series and is aimed at the games player and 

programmer alike, Twenty-one games designed specifically 

for the ZX Spectrum are included, with clear instructions on 

entry and play. Each program is explained fully with 

complete details on how it is designed and written. 

Introductory chapters show how to set up and use the 

Spectrum and how to create your own games. Later 

sections cover number games, word games, board games, 

simulation games, dice games, card games and grid games. 

If you went to enjoy your ZX Spectrum and learn its secrets 

at the same time then this is the book for youl 

Bob Maunder <s co-author of "The ZX8Q Companion' and author of 

'The ZX81 Companion', He is a Senior Lecturer in Computer 

Science at Teessida Polytechnic, holds an MSc degree in Computer 

Science, and is a Member of the British Computer Society. 

The Spectrum Games Companion is available from good 

book shops, or send £5.95 to: 

LINSAC,(vc)68 Barker Road, Middlesbrough, 

Cleveland TS5 5ES 

Postage is free within the U.K. — add £7 fot Europe at £2.50 

outside Europe. 



ISBN 907211 02 X 






HAVE YOU GOT A BBC MICRO? 

THEN YOU NEED: 










THE NEWSLETTER OF THE INDEPENDENT NATIONAL BBC MICROCUMPUTER USERS GROUP 

IN RECENT MAGAZINES? 

Article*) Teletem Graphic*, Lttt Definable CJwractm, IVr TYflrtrtik Kxvl, Sound*. *FX, Teleaoflwart, Line Structure and Mci^nf. Epaon Screen Dump, Reel fa**t. Moving Thinft, 
Mr.isu.al BevUw, Wfcaj Prune'?, Sedtoiha Puma, MacUine Cade. Haw To Get Men' ColousOui Of Your BBC Micro, Circlet Gtlore, ConttrticMi for RGB Input*. He* To U* Jopitet*, In turn 
Gntpfat*, Scftwir* Prelection, String Sinn*, Siring Wfc.nL Monster? SiTitinfl 1,'p YeurProfrtmi^ompukr Convenient, Quetuoflruur* Rctulu, Femui tiff, A*tcmbk* Pnofnimininj On The 

BBC Mieto, Efreri 1 Vocu* On Mttt»vrt, PiikvpOL Computer Prop-cmm* Hcwtw, APC Comer, Make TTw Mo« Out Of" Sound, and tou, loci mere 

; (C*m*J, life (Muck Calendar (Attic. ), Pntm {EducA Spiral Pi Item (Gnphxii, BatooU (Gl»f\ 4-ln-AR** (Game 5. Monjafr 
'0rtpr«««pt{ButiiKM^.Mj»rf ;tjr»ph*a), Ho* ManvCo»Hfl?(GriptH«), Ot»»»Wt»k< L fUftht*2»M«liu H^r (EdutJ, Pu»lt Program 
i Tfiitf (EJue.), Repeal (Gam*), Manor) Analyatr (Luuiy), WtlEbaLl (Game), Daiina, (Mjie.J, vhii'i The Time* (Educ.), Grind Pitt 
fGunrJ, Suit Dier (Sam*), Memory Dump (tjiil.) and ton, h»ti more ..... 

RrfuLar Ft atyraii Bookwnew, Lfitm, rl*rdipoi, 5oflrt*ir* i>t neritwar trail ft profntmtprr maiaiine from ill hui«i)i Oddipot i* dinenrm fniphkal proptrn VHfJ month). Mcclinf; 
Flirt (wherrMirri.il local ussr trcjpt), Contlcll (ipan) o*rr I r»fe<vrnnrtir* ■■*) addrtttef or people *h* win! to (el In touch kiln Othrr uteri wiinir »re«\C«Al*titien*,Frip.rtT* , . , >tw(w£ haw 
looted «EificSeikc4hi«r^AjiiMr2tvt)tfld^vrru!l^ 

tadtiiivr club ditroun 1 1), AurmMir Frajrimm i r.f On Thr PFSf" Micro, Software ProtKUDn usd Una, l<ui more ... . 

WE WONT TRY TO PUSH LA5ERBLG ON YOU L1KH THE OTHERS - SEND QrT FOR A SAMPLE COPY AMD YOU'LL FTND THAT LASER BUG SELLS ITSELF 



Pirate luppJr ick with 



A tatr.pl* eoar «4~l .AfirRnlG « fl.DO 

A II Month futvcnpiKMi L* IJISKRIUIG hi ("IJ.OO for 17 Ihik« of (he maytjint 

A A Momh i-,ilvi,- ripi t.iri iq I.ASI'.KHL't, W J'* flA Ibf A n*i«ei ■D*'i.Jie rci«p/n:e 

An OVfPKH tubwriHBA 1e I ASfJtHUtt « iMW t.Surfm Mall ■ arilr Tv >.■,!■ of^r null) 

LASeUUO Dull Owrt.i'. ^Ollnrb I AitHJtl r. r.uriK tAi,'tt (Ma> H.u inpr^.ll la £1 00 tKh 
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BfJfMl i*I.A.SrKm H3 



ADDIlteiS 
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VOLIfi COMPUTER. MAV 1963 133 



COMPUTER 
KNOWS 
WHEN 

FTSONA 
ZYGON 

STAND 





Zygon. The new, purpose built 
stand to suit most home 
computers, including BBC, 
Spectrum, Vic, Dragon, 
Acorn, Commodore, 
Genie, Ace, Lynx. 
Zygon. Packs 
maximum units into 
minimum area The lower 
sheif slides away for ful 
keyboard protection when 
not in use. Mobility is 
guaranteed by sturdy 
castors, and cable ties 
provided avoid 
"spaghetti junction" 
tangles. 



EBEE 4Mr«M*tuti 

when jtti pffdnu four 
tnon Ttind baton Maj 31ft. 



Every computer needs a 

\CHA TTERBOX![ 

^OK Spock, yo u win this time...^ SAVE £££s 
for V M fc^ ONLY 

ZX81 
SPECTRUM 



SPttEH 



■■VlLiAVi 
'J,: A«i' 



NASCOM. VIC, PET, 
BBC, APPLE, TR&BO. 
IBM, CRAV. ETC 

{Pleas* Slats) 

At last! Genuine phonetic synthesis at a sensible 
price, Gives your computer an unlimited vocabulary 
(nothing more to buy!), Self contained speaker/ 
amplifier, Sinclair connector etc, PLUS Expansion 
socket for BIG EARS AND Monitor socket for Music 
Board. Full instructions, technical notes and 
programme examples supplied with this outstanding 

educational unit. oofi 

OR COMPLETE D.I.Y KIT toB 

DEALER ENQUIRIES WELCOME 



As seen on BBC TV "Computer Programme' 



f BIG EARS* 



V- 



SPEECH 

INPUT 
FOR ANY 
COMPUTER 



ftPtECH 



fltfflC.V'.-OW 



Huge^ successful Speech Recognition Sys;em, 
complete win micopnore. sott^a** ano Mi instructions, o A ft 

BUILT TESTED i GUARANTEED ONLY fr" 

PLEASE STATE COMPUTER: UKlOt, SPECTRUM. ATOM. NASCOM2. 
Vic 20. Micron, ZXBO/81 , PET. TRSBO, MZBOK. APPLE II, BBC MICRO 

NEW: FAST MACHINE CODE F0R2X81/SPECTRUM £7 40 



ZX81 /SPECTRUM 

MUSIC SYNTHESISER {STEREO* 

+ 16 LINE CONTROL PORT 



Play 3-part music, sound effects, 

arums eic Full gom-oI of attack, decay 

and ceqifoncy I rtpuf Output imss provrde 

coniroi and monitor facility lojr Horns Security, Robot Control, 

Wofiel Rs;iw*y etc *tC Work* yvith or without 16K RAM. 

Adc keyboard la make a live performance polyphonic synthesiser I 
Full instruetiortjyaoffwara included. 



AMAZING VALUE AT ONLY 

Extra 23 way con nectars at Sfi.flC- 



£19.50 (kit) 

£25.50 (BUILT) 



THE COMPOSER 

Music Programme for above synthesiser. 

Enter and play 3 pan harmony. 

includes demonstration tunes Recommended £7,40 



COLOUR MODULATOR KrT £is 

RGB in, PAL/UHF out (not for ZX) BUILT £20 



I.C. £16 



DATA £0.60 



Pri « d J IK^ffT^^ I SPEC!AL OFFER 

plus VAT, €m ajBlSI SPEECH OUTPUT CHIP SX-01 

sendforfuii St«T I Phoneme Speech Processor 

detail* now. 

Pi ease add VAT at 15% to all prices 

To: Zygon Products. 9 Sheredes Drive, Broxboume. Herts BW 1 8LH " *"«'»**"•« <^*' s a «*f>"* <* '•' W™ 
Tel: 0&2 466259 

Name WILLIAM „ . 

fVdm * - - ••»■- — ■■--- r '•'Tt I A CDT~ ■ B * dtord Gardens, 

A rirtro „ O lUMn I Kensington. London we 7EH 

* SYSTEMS Ltd *- 01-221 1331 iSofry - no cailorsl 



All enquiries 
S.A.E. please 
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VARIABLES 



Do YOU GET tired of having to set parameters 
of a machine-code routine by Poking 
numerous addresses with the necessary values? 
If you do, the following machine -code routine 
is the answer: it mates Poking completely 
unnecessary. 

The problem is avoided by setting up the 
values using Basic variables and then 
searching the variables area to find their value 
and storing them in (he spare bytes of the 
printer buffer. 

To demonstrate the technique, I have 
attached the search program to a routine 
which prints a message anywhere on the 
screen using characters of any height or width, 
in any ink colour. 

The x and y variables are used for the start 
of the message; since these are the co-ordinates 



of the top-left corner of the first character of 
the message the usual Spectrum plot positions 
apply, Thai is, } is the bottom left-hand 
corner of the screen. For the height of the 
characters, h is used Normal height is 1, 22 
will be full screen. Width of characters is w. 
Normal width is 1, 32 is full screen for one 
character. 

The string containing the message to be 
primed will be a$. The only limit at ions on the 
message are that it can only contain characters 
from code 32 — space — to code 127 — 
copyright — and ihat the number of characters 
multiplied by width of character should not 
exceed 32 with ihc Plot position at the left- 
hand edge of screen. If this is exceeded (he 
program will not crash but the message will 
wrap round the screen overprinting as it goes. 



The program is fully mug-trapped and any 
wrong parameter of X and y will be corrected 
before plotting the string. The machine code 
to find the variables x, y, h, w and a$ is shown 
in listing 1. 

If you read through Chapter 24 of the 
Sinclair Manual you will see that there arc six 
types of variable, namely: a number whose 
name is one letter — type (i)j a number whose 
name is two or more letters — - type (it); an 
array of numbers — type (iii); For-Ncxt loop 
control — type (iv); string variable — type fv): 
an array of characters — type fvi), 

Each of these variables is uniquely identified 
by Us first byte. 

Variable type i - 96d + (letter code - 9Sdl 
Variable type ii ■ 1GGd + (first letter code - 96d) 

(continued on page 137t 
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ENTER 

THE 

DRAGON 




TEACH YOUR 
DRAGON 

TO ROAR! 

A fresh and highly creative 
collection of ready made 
programs designed specifi- 
cally for the Dragon 32 
micro. Created by the 
sharpest minds in micro 
software today, this book 
will teach you how to max- 
imise the entire range of 
your Dragon's impressive 
capabilities. Using easy-to- 
follow program listings, 
this book turns your Dragon 
32 into a complete arcade of 

fast action space and adventure games. All your favourites are there including: Dragon Invaders, Lunar Lander 
and Astral Storm, plus there's an entire collection of fresh and exciting new games! 

Each program fully extends the excellent colour resolution of the Dragon to its maximum and the action is 
faster than you ever thought possible. 

Your overall knowledge of computer operation will be expanded too. Each program features an in-depth 
explanation of ho wand why it runs and illustrations of screen displays back up the text to ensure you understand 
exactly what will be achieved. 

The book even includes many programming lips and hints usually reserved only for the experts. So whether 
you are a first-lime computer user or an *old hand 1 if you want to make your Dragon really perform, and feel the 
satisfaction of doing it yourself, this is the book that will show you how! 



MELBOURNE HOUSE PUBLISHERS 



. Pledge send mr your Trap catalogue. 
PiuHMBdlM! 
Hook*. 

SPECTRUM 

. CmlL-rxInmUnji YcujrSuecirum 

i Spectrum M-krrunr [^njjwnge 

far The AIjSij! Lilr Hi»sinin*r 
OverlhtSjMtlrum 

: The Compfttc Spectrum R()M 

Dississcmltiy 
j Spectrum Hardware Munind 

DRAGON 

Knler the Dragon 



Orders to: 131 Tr.'ifiiltj.ir Rand, 
Cree n w ieb , Lv ml t»n SE 10 



£7.95 

til. 'I'. 
(£.95 

£8.95 

65 95 



£5,95 



ZX81 

' MachirtcUnljiuuH" Mu4e Si nlpLe 

farlheZXftO &2X9! C<1 S5 

. NulOmlyaWl'rnjKrumn C4.95 
[J UnrlrrstJinrfinji Vaur 

ZX&lRUM CB.85 

Comj>>!i-Sim;l«irB»rtt 

Course £\7JK 

'. B, i sicOmrsrr osseins C2,sa 
Ccmnleif SincLwXXSl ROM 

DiiUutsfjnhklWl A&R i> ''■ 

Ins and Chili oHJu-IiXSl CiSS 



CuifejponriYnGeln I'rWirOmis', 
Slat lum RpuiJ. ChHd i hjci 1 1 n . 
Ijiitklan Huzuf d. BKUS 1.1 *? 7NA 



Trade criijuiricB 

Hi'lfiirni'. 



VIC 20 

I VtClnnovdlivfCompuliriK C8.G5 

At] Melbourne Huuse cassette soflware j» unconditinfiJilU tf Lmraniecii against malfunction 

Access orders cm bf telephoned through on our 24-hour ansjifcncjOl] H5H7'J'J7. 



Clt*«Ele» 

16K SPECTRUM 

.; QvcrTiie Specirum No. 1 

. Over The Spedrum No. £ 

1 1 wTha Spectrum No. J 

Rf<»>j r,t tits JnijnSprctr urn 

\!.n:tiLrn;L.in.|4Uji,Ke Book 

DRAGON 32 

Enter The Dragon 

S'u per Cassell e A 
KnierTbr Dragon 
Sui]*rCai*r)lte3 



I enclose my cheque' money order for £_ 
Please- debit my Accent cnrd No. 

Miime 



Kxpiryditle, 



AdJroi . 



i., it 

£i.9S 



ES.tt! 



a u 



40 K SPECTRUM 

iMtralor >-<■•• 

ThrHulibic tH 03 

Terror Dub tiUD EC.95 

STANDARD VIC 20 
~ VIC Innovative Cwawile 1 C5.95 
VIC Lnrt»vallvrC**Selte2 CSSS 

VlC(nsovflUv«CHMttva cs,9i 

VIC On me » Pack CS.fla 

ThrWiiwrd* The Princes C5.95 

All prices include VAT where applicable 

* 



Please add Mp (or pen and pack £ 
TOTAL £ 

_ Sijinafure 



M 



i i .- 1 ■ iH i- 



YC5 



MELBOURNE HOUSE PUBLISHERS 
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(continued from page J35f 

Variable type iii = 12Sd + (letter code - 96d) 
Variable type iv ■ 224d * (letter code - 96d) 
Variable tvpe v - 64d + (letter code 96d) 
Variable type vi = ISfio ♦ (letter code - 96d) 
The variables wc will be searching for will be 
types (i) and (v). 

If we take, for example, rhe variable x which 
has a character code of 120, then using the 
formula (i) given, its unique first byte is 120. ' 
So in order to find variable x we must search 
through the variables for this unique code, 
which will then point to the start of the x 
variable information. This, is not just a simple 
case of running through the variables one byte 
at a time using a CP1R instruction] as this may 
find the code 120 held in a string or an array of 
characters. So we must find the start of each 
variable,, check if it is the one we want, and if 
not, then jump to the start of the next variable. 
This means that we must identify the type of 
variable found before we know how far to 
jump to the next one. This is not as difficult a 
task as it might first appear because of the way 
in which the Spectrum stores the variable 
parameters. 

With three of the variables, namely array of 
numbers, array of characters and strings, the 
length of the variable is held in the two bytes 
following the unique code byte. What is more 
helpful, bit 5 of the unique code is zero and 
the remaining three variables have bit 5 set at 

The length of the three remaining variables 
can be calculated by this method: 
Type li) length ■ 6 bytes including unique code. 
Type (ii) length - number of fetters of variable 

+ 5 bytes 
Type Ifv) length ■ 19 bytes including unique 

code. 
We now have the information to enable us to 
jump over each type of variable, and the 
checks must be made in the following order; 
lirst, check if code is 120; if yes then return 
from routine, check bit 5 and if zero jump by 

value in next two bytes + 1 : GOTO 1 
Check bit 6 and if zero check following bytes 
for 

BIT 7 = 1 
that is the last character of the variable, then 
jump sue bytes and Goto 1 . Check bit 7 and if 
zero then jump 6 bytes and Goto 1, Now it 
must be a For/Next loop so jump 19 bytes and 
Goto L 

The mnemonics of the machine<Qdc 
program to do this are shown in the Find 
subroutine. This uses address 23728 to hold 
the unique code of the variable for which we 
are searching. The HL register holds the 
address being checked, and the accumulator is 
loaded with the unique code from address 
23728. 

The subroutine only takes 46 bytes to check, 
Jump and locate the start address of any 
variable. 

Now that wc have found the start address of 
our variable x we must find its value. You will 
see that the value for whole numbers is held in 
the third and fourth bytes following the 
unique Code. In Our case we arc only interested 
in numbers from to 255 for x. So we can 
ignore the high byte and store the low byte, 
that is the third byte. This applies to all our 
variables x, y, h and w. 

With this in mind a subroutine, Setup, can 



be assembled to move along three bytes from 
the address held in HL and then store the 
value held in this address in the printer buffer 
area of memory. So we now have the means of 
finding and storing values of x, y, h and w in 
addresses 23296/7/8 and 9, 

Wc can now move to the slightly more 
complicated string parjmcter*. In our case we 
need to find a$, unique code 65, The same 
Find routine can be used to find the si art of 
the variable. Once found wc then move to the 
rK*t two bytes to find the LEN of the string as 
follows: 

INC HL 

LD E,(HL> 

INC HL 

LD D,(HL) 
This will put the length of the string into the 
DE register, and, as we can safely limit the 
length of the string to 255 characters wc only 
need to store the number in low bvtei 

LD (23330), DE 
The number in address 23301 will be 
overwritten with the first character in the 
string: 
PUSH DE Get number of characters into 

ec 

POP BC 

INC HL Set HI at Stan of characters 

LD DE.23301 

LOIR Transfer information 

The above will transfer the string characters 

from the variables to the printer buffer 

starting at address 23301 , 

With this routine wc now have x, y, h, w, 
length of string, and characters in siring stored 
consecutively in the printer buffer, and can go 
straight into the routine to plot the string 
based on these parameters. 

The plot routine finds the start of the eight 
bytes for each character in the character set 
and, for each byte, a Rotate Left instruction is 
carried oul either plotting or unplotting 
depending whether Carry is set or not . Again 
use is made of the two unused bytes in the 
Systems Variables 33728/9 to hold and update 
the x,y plot positions for each character. 

If the y plot position goes below zero, then it 
is reset to 175 to give a wrap around effect and 
likewise if the x position goes above 255 it is 
reset to zero. So now we have a machine-code 
program that can be called from Basic with no 
Pokes in sight — for example: 

10 LET x = : LET y ^ 100 : LET h = 8 : 
LET w - 4 : LET a$ » "Firyhshed" : INK 6 : 
RANDOMISE USR 32393 

This saves 13 Pokes including LEX aS. 
Listing I shows the Basic program to set up 
the machine code above RAM-top. On a 16K. 
Spectrum ibis is immediately before the user- 
defined graphics and occupies 255 bytes. Once 
the machine-code is entered the Basic can be 
Ncwcd and the code saved in the usual way. 
There are a couple of points to watch with 
this program. First, ensure that all the 
variables are defined before a call is made to 
the routine as failure to find a variable will 
crash the program. Second, Do not use x, y, h, 
or w as a control variable for a For-Next loop 
because the Spectrum will then delete the 
simple variable and use the For-Nesa loop to 
hold further values of X, y, h and w. This can 
be demonstrated by the simple Basic program: 

10 FOR a - 1 TO 10 
20 PRINT a ; 



30 NEXT a 
40 LETe - 3 
50 NEXT a 
This program will produce a continuous loop 
resetting a to 3 and jumping back into the For- 
Next loop showing that the variable — a — in 
line 40 is part of the For-Next loop control 
variable. If this was not the case the Spectrum 
would give an error report: 

1 NEXT without FOR, 50:1 

You can have a small Basic subroutine to 
work out the width of characters and the start 
plot position to give information primed 
centrally on any line; such a program is given 
in listing 2 with sample printout. 

We can now also tackle a machine-code 
program to print out all ihe variables used 
after a program has been Run. Note that this 
may not be all the variables in the listing as 
when a program is Run cenain subroutines 
may not have been called and SO variables held 
in those routines will not have been placed 
into the variables area. 

This program — listing 3 — could be of use 
in debugging Basic programs. Listing 3 is in 
the form of a machine-code dump which 
should be held in Data statements as listing 1, 
and Poked into a memory position of your 
choice. There are no Jump or Call commands 
to within the program. 1 find it handy to have 
two versions of the program one stored above 
RAMtop and another in a line 1 Rem 
statement containing 311 zeros and called 
using 

RANDOMISE USR 23760 
The machine-code is then held in the Basic 
area of RAM and can be Merged with any 
program — as ic-ng as the program does not 
have a line I, which will be overwritten. One 
point to note when Saving the Basic Rem 
statement on tape is to use Clear to erase all 
variables used in the machine-code Loader, 
otherwise these will be saved and Merged 
along with the Rem statement. This is good 
practice on any program which does not 
require the variables to be saved. 

Listing 4 is a demonstration program setting 
up variables, and shows a screen copy of the 
machine-code output which lists these 
variables under their variable types. Notice 
how the Spectrum converts all variables to 
lower case and also that variables a, h, 1, o, w, 
x and z have been listed under the For-Next 
loop only and not under number. 

Listing 5 shows the machine-code 
mnemonics for assembly into a Rem 
statement, for anyone who wishes to check 
through the program to see how it works. The 
first section from address 5CD0 to 5CE5 sets 
up the Border, Paper and Ink colours; from 
5CE6 to 5D46 prints the heading. The 
remainder of the program checks the variables 
one by one finding the type of variable, 
locating the next Prim position in that 
variables column, updating the Print position 
and printing the variable. 

The section from 5D94 to 5DBE is interest- 
ing in that it checks for a column reaching the 
bottom of the screen and if it docs then waifs 
for a key press before scrolling 21 lines,' 
leaving the heading on the screen and printing 
the next variable in position. A return to Basic 
is only made when all the variables have been 
listed. 

(continued on page 140) 
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HOME & BUSINESS TECHNOLOGY 



<^0 



o 



Probably the widest selection^ — j>of software available by mail order. 

All the top manufacturers including Aeom Soft, UK (Sinclair), Superior Software, Bug Byte, Program Power, Eiesscl, Procyon. 



| HERE IS A SELECTION - 


■ ■ — 


Pcckc Compulei 




9.95 


JufliorMjUfenPack 




6.84 


Ptiiknoptin'iQunl 




9.95 


Planetoid 




9.95 


Meteor v 




9.95 


Ajcadimi 




9.95 


Swvgp 




7,99 


GktaMadtlB 




7.99 


Space In* iiicr i Model BThe best 




6,95 


rV ianti* — Snp«b fait Aa i«m I3K 




6.95 


HbpcvdrteelK 




5.95 


SeninNimkc* 




6.95 


■-■ .! s\i Um M 


liii. 





1 HARDWARE EXPANSION - 




Sound pick-off mod iilcfimipl*H> fill 


6.95 


Amplifier mkJ loudspeaker sunabSe for soot t 


317,50 


Ugbtptt 


34.54 


X-YdlfUfeef 


nn.no 



-SUPER ACCESSORIES 



Cover Polyester Cnlton 

Cov«SefiPVC 

Carrying Ca*e for Computer. CaMes, Cassette/ 

Dik Drive 

Carrying Cued safi iupporieu 1 nylon version 

of above 



3.97 
4.45 

55.20 

23.00 



BBC models A & B in stock: 

A- £299 B-£399 



»1SK DRIVES FOR BBC 



BBC I MK Single drive iRequimdiKMt)) 165,00 
TORCH Z0T> HMK tJixr pact includes ZSOproe'r 

- 64fi|fc> 891.00 

BBC .'IV L200K Turn Drive la) 397.00 

jEACIOOKSmiJcDmeW 304,75 

Tt-AC-WOKTuinUniflat 5*59.25 

TEAC 400K SiHgJe Dm* (*) 396,75 

TEACN»K Twin Drive lb) 711. 85 

C«vn«tiiia cable for TEACdme* 17.25 

(»)SCOTCHSinjJtiid(!ii<tii«B(»ofUI 28,75 

(b)SCOTCH Double lidcddiK* Bo* of 10 39.80 



BBC UPGRADED - 



hull u parade lul (fill ins. £1 1 .00) 
IMjcinicrfoKtrUimg^J.oo) 



69,fH) 
109,15 



■n»l*p*tpn<tl*JtVATiilil u -ii,r AJJU i»r*.-v|»pr*Ilhc^« I CO 00 UU 1 10 CO 

4.'«ii t>4 9*.iUittn teaam se *a Ihbh ooqpt kKwvim 

ELTEC COMPUTERS 

217 Manningham Lane, Bradford, BD8 7HH. 

Tel (0274)7225 52. 



HOME/ PERSONAU BUSINESS/ SCHOOL 

Announcing; 

THE DRAGON 32 




Database management Filing System 
The Program — That everyone can use! 



£jiten*N« f*c*w* m;u«t Acm Hfltonjj Chang* Rocontt. Dtt*:* Rmnk. Set up 

Record! Sougnt ReeanJi Fi'HJ AxfA. CatutiSBvis Lai ft Kvil! Print Roc cwos 

Summaii**d Reewd*. 

S*w fil* on fmiin- i up to SCO rKOfthi. 

Th* Pifoofam . . eom#* with comfy *r*pn*i.* Oocumantatieni and » rtuxdnl an 
boltt shJw of > Computet auerilv CIS Computei Tap*. A tftmanifriiion Fil* is »l*o 
■■-.cIuuhI an ihe wpa. 



Only £19.95 ifuiv 



inclusive) 



(Mar Qnaan uths nade Nud Lot. Stock Cowoi 



* Special Offer * 

■AC &x progt&ms £99.95 
Access and Desfof Enquimt v/etcome Q39S2 5832 



GEMINI MARKETING LTD 
9 Salterton Road, Exmouth, Devon EX 8 2BR 



L 




Business Bank Account 1; this program nnabfes you to make 
debits under 1 1 subheadings. Statements include tote is of all sub- 
headings. £8,75 
Business Bank Account £ with 15 subheadings and standing 
orders. €10.75 
Sales Day Book 1: for all your invokes, this program will enable 
you to prepare statements of outstanding invoices. Program will 
a Iso calculate VAT. £8. 75 
Sales Day Book Z with many extra facilities including totals of 
past 12 periods. E1Q.75 
Sales Cash Book: for retailers program calculates VAT and 
denotes met hod of payment . £8, 75 
Purchase Day Book 1: keeps a complete record of all your 
purchases under 11 subheadings. The program will also calculate 
and deduct VAT. £0.75 
Purchase Day Book 2: with many extra facilities including totals 
of past 1 2 periods . £10. 75 
Quarterly Analysis: quarterly totals from Bank Account, 
Purchase and Sales programs can be analysed with this 
program. £4.75 

• All the programs have full search facilities • 
Business Pack 1: incl. Bank Account 1. Sales 1, Purchase 1 and 
quarterly analysis programs" £25 00 

Business Pack 2: incl. all 4 programs £30,00 

Please specify memory size when ordering for your 
ZX81 or ZX spectrum. 

ALL PRICES Include VAT poet & packaging lor detail* sand SAE to 



TRANSFORM LTD 

41 Keats Ho Porchester Mead Beekenham. Kent. 

Tel: 01-658 1661 
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J. MORRISON (MICROS) LTD 

NEW for the Dragon 32 - BONKA 





* 


ii™ 


_ ".£_ 












' 




v 




:■:;■ 




BUMM 



Action-packed MACHINE CODE Arcade game using superbly 
animated HI-RES COLOUR GRAPHICS & SOUND. 
Chase up and down ladders luring homicidal meanies into holes 
dug with your space hammer, When you trap one, rush over and 
BOWK him on the head. Bui Hurry! If you loiter he will climb out 
and fill in the hole. The slightest touch from him end you are 
electrocuted. Just to add To your problems, your oxygen is 
running out. 

FEATURES INCLUDE: 

4 different screen Layouts, 

Score and high score counter displayed on screen. 

"Hall of Fame" high score record. 

4 selectable speeds and choice of up to 9 meanias to start. 

More points scored for more levels "meanie" falls. 

No Joysticks Required, 

SOLD ON CASSETTE, .. , C7.95 

Price intrudes VAT, Post & Packing. 

Cheques & POs payable to: 

J. MORRISON (MICROS) LTD. 

2, Gl$r>$dale Street 

Leeds LS9 9 J J, Yorkshire. 

Tel: (05321 480387 

OTHER SOFTWARE AVAILABLE FOB DflACON 32 SEND S A.E. FOH DETAILS 




Buy from ui with confidence 
Full money- bock guarantee an all our products 

"Thank you once again for your prompt service; yours 
must be Tn$ moit user-friendly company in the business!" 
G$. Yorks 

") rrruS! CQriyrJtlultitt: you not Only on the quetity ot your 

goods but elso on your sxceiteni service. " G. W. SofihuM 

Quality software 
ZX 81 Spectrum BBC Vic 20 



GAMES CASSETTES 



«*1 (t*H 1UMP. INVAC l«ft 
0*i-**f*** U»0u* UCM. tinri^ mtiv'.tK'* Oct* <i i-ukIvm ccA* - 
nil4<»9bi« , e*44*v**r (muiA*' fft*t Co^np Wvptv 0^»1 

£K*1 tttw UMSHHBf 

£»c :-nf «rt g4Rit H c*v*t t, ( 1 in lot n Im**. turn tun, 
Anontwi. }r«(«i «"» 
^KirwrYiClfHHTMCHIHn ,...„..„... 

A| to Ott tun *■*> lootd wJ nm in el cCou. 

VtC»lur>« w <^*JIIPfVJl«M 

*c*» cal«. cmovr, •Bht |pun4 *T«*i» 

»0C B BPMDaHyiAN 

TTW pOOukv sOMXtH flinw MHn. aHw , Hun] 



i 



APPLICATIONS SOFTWARE 



■n 



as 

ns 
- «: 

ii So 



rx*i it hi on APNtct it j,nn n r*c< 

fOirf IK GiagnfeJ B^SI*T* 4" (WKH *<!* 13 Op *i01*n«CKV ' 
lull lltkl MULTianAPHICS . CIK 

A dW 'i*^JV p*Lt.ftgrfJ Of [MCHuHl g^r>0j yflv ^ul UAH0J $■ Pi* IX|1 ofiofce* 
' jrcton* to ca^ipa** dis^i*, [bvw4n<gi *dv*Ti i:r Ikc^m,!:*! *<}*irj*d fcp*iche»c. 
3 *J*i ol If ■! I r-r.^d-a Iihh, L>H > irjTiwi, p,ru- pgteut. lAVf d •&>,-• »•; 
1 , 1 i ' ■ H i i i intH *evOTt*« it m>m -ul-Mi* » op Vwv 

*p*rt.y<pl4»:!SPiCTBOOIIlA»HWt ... . imm ^MiM 

A/#tn*r iwb um^ ' **d(* n»*6*l£t proy«™ — r*n>i tM p m MnchpKk murawTr 
l**L*K *« 

DWtlKBTATISTFC* , HjW 

wpn, SO. *«»***. iannii a a i . u n m oori, i and ■ wa tap ><ir*m indudH ••(><#, 
mm das* nc_ 

tpscirum H**l fTATimCf »"S< HLi T 0t» maimmtiiC*! ,, ..[■*> 

«**« SO, ir*w, CwrtW, ' n r wii sr, t, -.nil «•**■ pooNfe MpOjn, AM 

iPHfMfaif ZXB14WCS rjtK SaOrlfurnflMC.MKl,- d K 

m™« It h*mn*r baft*) ng«: dtn w» (rt* i*** X»n»" [pn*n*n( CVnBtftH 

p?l?*0f . iff^utfi phiii *1c *k to* fc.n. rr^gn *^d p»"#ki 

18K RAM pack w.tmot» C Ti M*mo P *k is £28.50 

b4 ■ * *. V *rt»* ci our pfpArffr 

JUi-«V*im> ^vn Fnt Oku ^rtn'inir pdjf nj r- u.lC. 

fv-B fH " fld*v>vl «V A> (?»<■ i*n^ 4 Wj^i -n -tfr . P «V Mt>.. 

* «>! > bt mi *4k *t *&n m o ti f nqu* jh>*r t^Wp «ri«un*t wmjotv 

Dept. YC, 38 Pern wood, Marple Bridge, 
STOCKPORT, Cheshire SK6 5BE, ENGLAND. 




ridqe 



oFbwarff^ 




PTomic 

RCHinecooe 



A book containing 23 fully explained machine 
code programmes for the Atom. 

DATA SORTS • MODE 4 CHARACTERS* 

GAMES •POOLS PREDICTION • TOOL KIT* 

Over 50K of programmes in 1 book for £5.75 inc. 
Book and Cassette (source code) £15. B0, 
Sook and Cassette (ready to run) £t5.50. 
Cassette only £11.50. 

ATOfTlLOAD 

you now own a BBC don't throw away your 
tapes, for ATOM LOAD allows you to load Atom 
tapes directly into the BBC Micro (Model 8). 

BBC-TYPE BASIC •ATOM BASIC* ATOM 

TEXT FILES »ATOM MACHINE CODE* 

ATOM DATA FILES • 

Checks for Syntax differences, checks for direct 
addressing of memory, disassembles machine code, 
and in all cases flags possible errors, 

On Cassette — All this and more for only £9.75 inc. 

ECCE Productions, 3/73 Station Road, 
Sidcup, Kent. DA15 7DR. 
01 302 1667. (Mail order only) 




■+ .» 



T 




&'• - 




O00MK»a(A8 < B) 

SPACE ADVENTURE (B*d* 1) lufcln* Cut* )Jk tt.BS 

fac«ll*at nuk r««oluiioTi ealeur inphid »nd «fr*i I'lilni 
iniiitUn. :* : rj i'iti| Mil of :n«U(n ttvinturt in Hpi*. 

9nrch ikt *lt*n *mp lor Vtmmr CrmiJitliclronlc ISiyi ind 
P o » • r Picm hut » h o a t t h « iAdraUi &* f s r » th*y ihooi t a u " 

MIDDLE KIMCDOU {Nodi Tj Quls ml H«htn> CMC M.N 

Uni(|U* ml-ilii iriftK (OnKiari >Lih our 100 roon ud t 
tctnirloi D*f**t tt>* inninn *lth ii|;f ipttlt or oy bruti 
nrii|ii: and rtiriivi t b« Lett ■»|ic.! inuurci e( H>-1»«. 

SPACE ISVADERS fkaM ii Kuhlni Cod- ti *i 

0u1i!lpgin| eaiour «r*priic» m d inooih igvinll. r 1. 1 1 irtim 
f«l(UT*f »netv«i I or 3 »ll>>ri, I difftrtnl [ r V i.d* f* . BOBH * . 

» l«*ill. »plflft!ft( apies ihlt, Jirrllri. M«h icort, it'jnd 

HORD PROCESSOH 7ACKACIK (Pr* **Tdl »«iehin» Ced* tn «S 

E*iT in ui«. ceiiinm miLiiitd 56 iimulgn %*?* *nh full 
aa-icr*«a iti|ii|. rtiiarti Inelud* mu. Hurl, «ln«, 
copv. nvi, jiitiltr, !■» ■■lilfttf. L* iifflni. full ttitwtr 
optlsnp. Co«pi«t« «nh l*n ruction ■ucu«! SAI (or i*UillK. 

All pF*(rBM« in iiUpKtd en M|R quplitr d*i» cuifttfi 
FrUn »t# !i>eltiiUt, bo tutnt, Ord*r* d»»p»trhBii *j fim 

c L i, ■ • jdii vitkm B di)i of ritflpt of o'H" •»." » n > t » ° 
pr«irt>i for the SBC or M«« tod DHJri (1 ffoo %*■* total 



■ AE for lit* full *BC {iUUijc 



Ooolor inquirm .«lco«» 



ORIC1 



Soft wars available shortly 



IH 



PRO SOFTWARE 



npaniU(3©0(*iEnnnn 

GHStlBaaHBIiJ^LLlD 
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(continued from page 137) 

Stan address for 16K machine cods 32235 

ORG 32335 

Subroutine to find variabfes. 



Boutins to plot the string. 

|_t> HL, tti3296i 



STrpt 


l r> 


HL , t?36£7) 


LD 


n , (2372a J 




CP 


(HL) 




RET 


Z 




BIT 


5, (HL) 




JR 


NZ,NEXT 




INC 


HL 




LD 


E, tHL) 




XNC 


HL 




LD 


D, (HL» 




ADD 


HL ,OE 




XNC 


ML 




Jfl 


START 


N5XT 


BIT 


6, CHL) 




JR 


HZ -NEXT! 


LOOPS 


INC 


HL 




LD 


A, tHL* 




BTT 


7,fl 




JP 


"Z . LOOPS 


uDQP6 


!_D 


DE .. B 




RDD 


HL,DE 




JR 


STPRT 


NEXT1 


©XT 


7, (ML) 




UP 


Z , LOQP6 




LD 


OE, 19 




fH>r> 


hl,de 




UP 


STRRT 


Subroutine to set parameters 


of variable to bs found. 


>?•*««? 


LD 


(237231 ,R 




CRLL 
INC 


HI™ 




INC 


HL 




INC 


HL 




LD 


P, £HLJ 




LD 


(BO ,R 




RET 





YES 
RU«1 



xo» 


**— 


Ltti 

SBC 


?tS 


JR 


CiYCS 


LD 


H f H 


LD 


CS339B1 j-Hi 


L& 


t&3720> ,HL 


LD 


HL , 23381 


PUSH 


Ht- 


LD 


fi, (HL) 


LD 


H,« 


LD 


L,R 


RDD 


HL.HL 


RDD 


ML,HL 


RDD 


HL^HL 


LO- 


DE, 15360 


RD D 


HL,DE 

B,S 


LD 



LODPd PUSH BC 

LD BC, (232®r?> 

LOOP3 LD R, tHLi 

PUSH HL 

RUSH BC 

LD B,B 

LOOPS PUSH BC 

RLR 

PUSH RF 

UP C , PLOT 

LD HL, £333991 

LD R, (23728) 

ROD L 



PLOT 



OK 



OKI 
CONT 



LD 


(23728) ,R 


UP 


END 


LD 


BC, (23298) 


PUSH 


BC 


LD 


BC, t237£BJ 


PUSH 


BC 


CRLL 


S2E5H 


POP 


BC 


INC 


C 


LD 


(23728) ,BC 


POP 


BC 


DUNZ 


LODP1 



cND POP RF 

POP BC 

DUNZ LOOPa 

LD R, (23296) 

LD HL ,.23723 

LD CHL) ,R 

INC HL 

XOR R 

LD R, (HL) 

SBC 17& 

JR C , OK 

LD fHLJ ,fl 

JR CONT 

LD R, (HL* 

CP © 

UR NZ,OKl 

LD IHLJ , ITS 

DEC ( HLJ 

POP BC 

POP HL 

DUNZ LOOP3 

INC HL 

POP BC 

DUNZ LOOP* 

LD R, (23299) 

RDD R 

RDD fi 

RDD R 

LD L,R 

LD R, (23728) 

RDD L 

LD ( 232961 , R 

LD (23728) , R 

LD R, (232971 

LD (237291 , R 

POP HL 

INC HL 

LD R, 123300) 

DEC R 

RET Z 

LD (23300) ,R 

UP PUN 1 
END 



Example program — fisting 2. 



Start of machine-code routing. 

'jail 



LD 


BC, 23296 






LD 


R.13P 


LD 


(23728) , 


CRLL 

INC 


fcfc*MIHI 


CRLL 
INC 


BP" 


LD 


R t 121 


LD 


e, (hli 


CRLL 
INC 




XNC 

LD 


HL 

D, tHL) 


LD 


R .. 104 


LD 


C23300) t 


CRLL 
XNC 


g-**Msi 


PUSH 
POP 


BC 


LD 


R, 113 


XNC 


HL 


CRLL 
LD 


MtaeMM 

rTSIs 


LD 
LDIR 


DE, 23301 



TO 



LET 
5 



y = 17S 



R 



DE 



t32/LEN a*) 

( (256- (9t»*LEN 



3£393 



at 



USR 323® 



Listing J. 

1 REM X^X axis 

2 REM y=y axis 

3 REM h=height 
4- REM v^tfidth 

5 REM a*=*essage 

10 CLEAR 32334. 

2« LET 5 l-if *.=3233& 

30 FOR a=start TO 32599 

4.0 RERD code 

50 POKE <a , code 

BO NEXT a 

70 DRTR 43 , 75., 92, 58 .. 176.. 93,. 190 
1 200 , 203 , 110 * 32 j 8 , 35, 94 , 35 , Be , S5 
,35,24,239 ( ,203. 1 IB ,32., 12 

B0 DRTR 35., 126.. 203, 127.. 40,250, 
17,6j0j25..24., 223 .. 203., 126.. 40.. 245.. 
17, 19 .0,25,24,213,50, 176 

90 DRTR 92 ,205,79, 12& > 35 i 35 , 35 
, 126,2,201, 1^^1,6^.120.205, 125 
, 126 ,3,52 s 121,205, 125 , 126 

100 DftTR 3,62, 104, 205 , 125.126.. 3 
,62,119, 205 , 125 , 126 ,52,55,50, 176 
,92,205,79, 126,35,94.35,86 
110 DRTR a3?,83,4,9L,ai3,193 J 35 



10 LET X=0 

20 LET h=4 

25 FOR L=l 

30 RERD a* 

40 LET «=INT 

50 LET x-INT 
) ) r2> 

50 RRNDOMIZE USR 

70 LET y=y-8*h 

B0 NEXT L 

85 LET y=M+24 

86 RERD a»: RRNDOMIZE 
3 : STOP 

98 DRTR "Rrograii:pLCT' , ,"^l933 

5.mChOUS","**f*ttHr**ttS!f*ft*#* 

»J***^4«t« ,, , ,1 YOUR COMPUTER*'.. " 
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, 17,5,91,237, 176,42,0,91, 175, 124 
,222, 176,55,4,103,34^6 

12** DRTS 9 1 , 34- , 17?> . 92 , 33 ,5,91,2 
2®, 126 , 38 .0 , 111 .41 .41 .41 . 17 .0 ,58 
,25,6,6, 197 , 237 , 75 

130 DRTR 1,91,125,229,197,6,8,1 
97,23, 245,218,249.. 126 .42,. 3.. 91 

140 DRTR 56, 176,32, 133,50, 175,9 
2 , 195 , 15 , 127 , 237 ,75,2,91, 197 , 237 
, 75 ,. 1.76 , 92 . 197 . 205 . 229 . 3A 193 

150 DRTR 12, £37,67, 176,92, 193, 1 
6,233,241, 193,16,211,58,0,91,33.. 
176,92, 119,. 35.175 . 128,. 222.. 176 

160 DRTR 56,3,119,24,8,126,254, 
3, 32,2,54.. 175 ,53.. 193.. 225.. 16.. 177.- 
35, 193, 1&, 16©.. 58. .3, 91, 135.. 135.. 13 
5,111,58, 176,92,133 

170 DRTR 50,8,91,50,176,92,58,1 
^ 9. 1 ,* 50 ., 177 ., 92 ., 225 * 35 ,, 55 v 4,9 1., 6 l.v 
200 ,50,4,91, 195 , 206 , 126 

280 LET xs=0: LET y = 100: LET h=8 
: LET w=4: LET a * = 4 'Fi n i Shed" 

213 RRNDOMIZE USR 32393 

220 STOP 
999® SRUE "Lacse" LINE 1 



(continued on page 142) 
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Introducing the 



ABF 




INTERFACE H 




ABOUT OUR JOYSTICK INTERFACE 

Following in the footsleps of our extremely 
popular original interface, which has sold 
over 1,000 worldwide since October last 
year, vrt hive Improved its performance. 
The Interface Module 11 has been specially 
designed to plug on to the rear connector 
of your ZX Spectrum or ZXSI and allow 
you to connect any standard Atari type 
digital Joysticks. All of the computer's 
connections are duplicated on an extension 
connector so thai you can still u*e any other 
devices intended for use with your computer. 

The Interface Module IE resides in the same 
memory spaee as the keyboard, which re- 
main* fully functional at alt times, therefore 
it will not interfere with anything else 
connected. 

When, a suitable joystick is plugged Into 
'Player 1' socket its action will mimic pres- 
sing the cursor keys, up "7". left "5" and so 
on. The firing button will simulate key i>. 
This unique feature guarantees the best soft- 
ware support. 

Take a look at the selection of compatible 
games we have listed. More are being added 
all the time as a result of our contact with 
the various software companies. 
A second Joystick may be connected in the 
'Flayer V position which simulates in a para- 
llel fasti ion keys T-Y-U-l-P. This will all&w 
you to play a whole new generation of two 
player games* 

An added advantage of using our Joystick 
Interface is thai you relieve your keyboard 
of the key-thumping strain of game playing 
whilst increasing the enjoyment. 
Using joystick control in your Own programs 
is as easy ss reading keys. Eight directions 
and Fire are all read by simple BASIC With 
every order there comes a free demonstration 
program called 'Video Graffiti' plus a full 
set of instructions. 

FROM: MR/MRS/MISS 



I 



for 






Spectrum 
81 

A SELECTION OF COMPATIBLE SOFTWARE 

ZX SPECTRUM 

Abersoft 
AxJi 

Campbell Stetemi 
DK Tfonjca 



Maze man 
Labyrinth 
Gulpman 

□ 3D Tank £4.95 
Mcteroids 
Star Trail {Man. Dock) 

U Escape £4.95 

□ 3D Tunnel £5.95 
* Flight Simulation 

VU-3D 
Ground Attack 
D Cyber Rats £5.95 



ICL 

New Generation 

Software 

Psion 

Silverwft 

ZXSI 

Artie GaludaiU 

J.K. Greye 3D Monster Maze 

P.S.S. Kraiy Kong 

Ghost Hunt 
Maze Drag Race 
SiivQrtoft Asteroids 

SB D Available from wr, please tick 

* Not suitable for original interface 



KEY FEATURES 

* Proven cursor key simulation for 

maximum software support 

* Accepts Atari, Competition Pro* Wico, 

Stirfighrer, Le Stick, etc Joysticks 

* Second Joystick facility 

* Eight directions programmed in simple 

BASIC 

* Rear extension connector for all other 

add-ons 

* Free demo program, 'Video Graffiti' * 

full instructions 




ATARI 

CONTROLLERS 

FOR USE WITH OUR INTERFACE 
Module II or VIC 20, Commodore 64, 

Atari VCS. Atari 400, Atari 800 
U you require extra Joysticks fw our 
original interface module mark order 
'OLD' Joysticks 

ONLY £7.54 inc VAT + P&P 



ADDRESS 



SEND C.W.O. ONLY TO: A.G.F. HARDWARE, DEPT. YCR 



26 VAN GOGH PLACE, BOGNOR REGIS, WEST SUSSEX P022 9BY 



QTY 



ITEM 



ITEM PRICE 



TOTAL 



INTERFACE MODULE II 



20.95 



JOYSTICK(S) 



7.54 



SOFTWARE AS TICKED ON LIST 



SOFTWARE AS TICKED ON LIST 



ZX81 □ ZX SPECTRUM D 

DEALER ENQUIRIES WELCOME 



Please tick 

EXPORT PRICES ON APPUCA TION 



FINAL TOTAL 
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• » 1 TO a : NEIXT 

LET (*="■- 
OlH. H 111 






i/s/frtj 3. 




Sefeen copy of listing 4, 
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a.opK).|<uam» np. 



r 

a 

T, 



d 

f 
b 



b 
e 
H 

i 

I 

1 

s 

r 

! 

u 

w 
w 



■ lit* 

origin 
punt 




**."f ■ 



■ 

IlEXT 



r«XT L 



S3 LET *■*"*'' 

«3 tin <inai 

5* FDR h-i TO a: NEXT h 
55 FOR ■»»»* TO 99. MftjtT 

i ET 

~ 3P 
)E 

Ii 

|n 
En 

S3 DIH 
64 FOR 
ae LPRINT 
»7 LPRIKT 

Sfl LLI»T 

"its n ssts*^J iic 

tills LPRIHT 

mo cdpv 

s?0 lpriutt ■ j 

560 LPRJMT " ' 
'UMERE IN 
#i' j& I pg IMT" ' ' 

eee for *. -insets, to liaie step 



UTi.T> 

b lajl 

0*1 TO J NEXT Q 

DEHQ BASIC PROOftA/FT 



uSft ^lGQO 



'rrRCHINE CODE CUM 



K*1Y CE LOCRTEO AH 



CIO rCR b-O TO 7 

tt:r LPPIMT TAB bt4:PEEK t*»r>l. 

6r3«- NEXT *■ NflKT •: STOP 
4990 CLE OR 31C09 LCFID ""COBB ". 
SO TO 1 
Sft9* OftOE "hllKViri" LINE 4B4B 

•iflnje "vinimi-COSE 3l9«C3>aia 



IS 

1.3 

a is 

sa 

a 

at* 

*i 

na 

■'<» 
ma 
ais 

14 

in 

ISO 

4* 

3*4 
41* 

137 

8 

SB 
B3* 
1 
IBS 

4* 
9* 

5" 

ft 



| 

BB 
**$ 
17S 

7a 

I! 
3" 

aa 
us 
7* 
A3 

fX9 
41 
49 
E»3 

3* 
■i 
as*. 

3* 

m 

13* 

E 
E3 

££9 

■ 

IB 

31 
33 
S3 

l»ft 

il 

4» 

a 

IT 



3 

* 

ait 

SID 

■-" 
■9 
71t 
IB 
r.:- 
fU 

4.9 

SIB 

79 

3 

a ■ 

IH 

t*a 
*»* 

4* 

1,9 

B 

r: a 

14 

?H4 
94E 
19* 

ft 

pis 

9a 

flft 

is 

94 

SB 
19 



iSHj 
a*B 

J** 

DA 

§£■ 

ill 

*» 

(3 

JIB 

31 

* 

IDS 

179 



ID 

Bi 

19 
IB 
• l 
114 
|H 

i 

» 

3C 

JOI 

BB 

IJB 

34? 

5^ 



£ 

1 

.7 IB 
143 
94 

21? 
** 

Hi* 

*'• 

rtJ 

31S 
3> 

u 

* 

17* 

4 

»i 

aa* 
394 

4* 

19 
at 
as 

in 

i 
* 

» r 
94 B 

31B 
IS* 
114 

31 

ur. 

aa* 



»B3 

3E 

an 
ha 
a is 

4B 

a IB 

u 

SI 

jib 

□ 7 

OS 

aiB 

4TJ 
'T. 
JJ 
IB 
17 

;■.?* 
1B2 
id 
19 

a 



2PJ 

174 

.1 J 

= 4 
BB 
4 3 
21B 

ja 

84 
3*3 

1S3 



B4 

fta 
.■o 

sa 

31*9 
TiB 

an 

7B 
M 

Da 

« 
i • 
a IB 

1 19 

ft** 



1* 

S»4 

III 

1 

na 
a** 

■ 

£41 

197 
31« 
lit 



S3 
1*7 

n 

311 

6a 

3]3 

74 

*!> 

am 

• « i 
43 
■U 

7B- 

s* 

91 

«a 

at 

- • ■* 

*4 



g 



1* 



11* 

91 

• 1 
3B 
lid 



91 

aid 

of 
ai»n 

39 
17 
4* 



Listing 5. 

3CDB 3EM 

scsi ccsoaa 

8COB PD3Si3St> 

*CE>* am*w 
■CSS CC411* 
ScoE C&co*P 
^icti acta 

SCK3 CO* lib 
BCEft PPIMT "Fl 

BD47 «««E 

SOU TrtlOl 

riuio aiesas 

BE>4C 7 7 

QDtF aa 

*BB* HFC 

*o»3 sbh 

BOB*. HF 

11S2SS 

*a 

S3 

T1DOD CBB4 

WTO \mf* 

BDBF 3H4BBC 

SDS3 a 3BBBC 

3DOO UB2BB 

4BCQ 7r 

BD49 r«S* 

BOB* C* 

SSEC [DCS 

BOfrfc FEU 

■D71 BSlie 

«"i ra 

BD73 13 

BD71 r"EC* 

BP7B 3 BIO 

BU7B 13 

BD79 13 



■-<-• H . . Q 1 

C*» t JJ» 

LEI H . Wi 

CALL. 16*1 

CALL «OBB 

LB o , »a 

ULl IbBl 
B* K'J 



LB 

LB 
1-D 

INC 

LB 
XDR 
LD 
L.B 

1HC 

luL 

H-n. 

OJH! 

LS 

Lt> 

LB 

LB 

CB> 

wer 

AMD 
Cf> 
■M 
INC 

wc 

C*> 

-ifl 

IMC 
I»C 



B . i-" 

f<,Ba 

HL ,3000 

i«l.l .A 
Ml. 

TIP 
P , CO 

K 

ml . 3 a a 3 

trtU* , A 

ML. 
ML 
A *4 

ECKB 

HL , EBCBB] 

tlltBS) ,HL 

It lEBi 

A , inLl 
•* 

Bit 

a 

7 .SDU 

Si 
H 
cl 

IjSM* 



BD7H 


FEia 


ei» 


*aj 


1B7C 


3B19 


on 


I, TS&9-QI 
DC 


QIi7C 


19 


INC 


^OW 


u 


*mr- 


se 


BC b a 


'toe 


c» 


BB 


3D91 


jn*t 


Jl 


T .Qb9* 


SOB*. 


13 


T-jr 


!,F 




13 


P 


DE 


•OEM. 


;*£- 


C*> 

dm 


ft* 

Z . OT>«4 

Dfc 


-.'•IH 


13 


? n C 




13 


JMC 


BE 


BOBC 


1BB9 


■ Jl< 






lt)B3 


J» 


BOSS 


SK3: 


SEB3S«SB 
3.A 


LD 

lD 


B. tDCJ 
IlO 


B09B 


FE1S 


CP 


IB97 


a* 2* 


J(» 


HI j 5BBF 


BOW 


ca 


PUSH 


FTL 


SB9R 


OB 


PUSH 


Dl 


4B*B 


7B 


MALT 




Hoar; 


FOCBB1BE 


BIT 


*^ ! TV **ll 


BDQO 


3BP9 


OP 


I,-7«p*>ti 


5M3 


BBS 


n, iiymii 


BDAb 


SB IE 


LC- 


EiiaS 


SHS 

BOA* 


CDBBK 


CALL 


**** 


LB 


n »* 


BSKb 


3 1*BBB 


LB 


HL..BBSJ 


5CSO 


3B 


etc 


at 


SDSL 


7E 


LD 


A. IHLI 


-.coa 


Ftdl 


CA 


• 1 


SDB* 


ae»i 


■J*. 


••: iee- 


^SS? 


34 


-.'■•- 


■MLv'l 


b 


INC 


ML 


sets 


aa 


It+C 


HL 


IDS* 


I*FB 


r^iw? 


SBEvEt 


SDBB 


11 


POP 

ror 


H 


1DBC 


ML 


SBDC 


-- -!■ 


jp 


svao 


BBBF 


*e 


LC 


tr ,m -' 


soce 


fib IF 


Out 


«E>C:a 


tfiod 


Afjfc 


A ,BEl 


S6C4 


Fo 


PuJ« 


■# 


BBC* 


-Tl«_ 


LB 


a. *a 


SECT 


CDlS',11 


CALL 


IBkSl 


3:cn 


- r lb 


LD 


h in 

M 


■^ftCC 


p. 7 


SIT 


BDCO 


ifltsaa 


LO 


ML, IBBOSi 


»1>S 


?e 


LB 


A, (ML1 


T.DS-1 


a* 


INC 


fHL^ 


BBD3 


B7 


AST 


1* 


flCij.-i 


43 


T.NC 


"L 


SOB4 


7E 


«T 
POP 


A. TMJLl 

is 


BBBB 

BH3DB 


OT 
B7 


BOB 7 


RBT 


ID 


BDBB 


amssc 


LD 


HL.. <■£«*! 


BOB* 


■ *"- 


err 


B - IFll.1 


SBDO 


aaoa 


jn 


Hi . BDE 7 


9DDF 


as 


IriC 


HJL 


SBC* 


IE 


LD 


E . IHLI 


5 DC 1 


37i 


1-. " 


►A, 


BDE2 


H 


Lb 


O . IHLI 


HDB7I 


19 


ADD 


ML cr 


BDE!4 


aa 


INC 


ML 


3PES 


iD«7 


JA 


*r.ffE! 


=OEi7 


ftsiia 


K 


(>, (HL1 


SDSB 


33 


Int. 


ML 


SDEC 


7r 


LD 


A, IHLI 


B»*t> 


CB+F 


t:t 


7 n 


9DBP 


a**3 


JB 


BBF1 


BT 


AST 


1* 


*BF3 


1SF7 


J« 


noee 


3£i 


e*7F 


AND 


7^ 


&7 


rat 


-.-■ 


06F7 


110O0O 


LD 


ML -6C 


S'jffi 


19 


ADO 


IB* I 


JA 


BO0E 


»FD 


CB7IJ 


Brr 


7 ; THLl 


5CFF 


aorc 


on 


DC , fell 13 


BEB1 


ilia** 


LD 


BED 4 


i« 


HDJ 


hl ,oe 


BESS 


16(7 


v*A 


SDfiC 
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H &H 
SOFTWARE 

For the BBC Computer 







4o prizes for guessing who 
the race is between in 
SHAPE and RACE, 



£5.50 



EARLY SERIES-ONE, TWO & 
THREE. Educational: games for 
young readers. £6.50 



TESS. Do you want a conripteteSy 
different type of program? TESS is 

tW >/nii ffl _s 



for you , 



£9.50 1 



ALPHABETA, our word processing package, now has extra facilt.es including print emphais and 

underlining, it's compatible with most popular printers and there's a price reduction. 

£14,50 for tape and 116,00 for disc version. 

For further deta/is of all our programs please send s.a.e. 

Prices include cased cassette, instructions, postage, etc. 
Please send orders and cheques J PO/Transcash (No. 61 413 770?) to: 

H & H SOFTWARE, Dept. A r 53 Holloway, Runcorn, Cheshire. 
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IDEAL HONE 

FOR YOUR 
HOMEXOIHPtllER 







The System Care Desk - made specially for 

home computer systems. Designed as a neat, 

smart piece of furniture for your home. 

£49-95 




• Supplied as a tl at- pack. Easily 
assembled Full inslructions 
provided. 

• Smart teak effect finish. 

• Al I cables can be neatly and 
safely hidden b 

• Economically designed 
Sliding shelf positions the 
keyboard at the right distance from 
the screen to suit you. Slides away 
after use Saves space. 



• Ea&i -glide castors allow you to 
move your computer installation 
where you want it, 

• Houses computer, disk drive / 
cassette recorder and monitor, with 
ample space for tapes, books etc 
Overall height - 0.83m. 
Computer shelf height - 70m. 
Width - 0.70m. 

Depth (with shetf closed) - 0.38m. 



Exhibited at the P.C.W. Show 
and the Northern Computer Fair 

And now including design features based on our discussions with home 
computer users. Send for yours TODAY. 
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At home with your computer. 



rVOlV AVAILABLE TO YOU 
BY MAIL ORDER DIRECT 
FROM THE SUPPLIER. 

Micro Aids. 2 Boston Close, 
Cutcheth Warrington. WA3 1BR 



ORDER BY FREEPOST ■ send the coupon or order in writing along with your cheque or postal order in an envelope 
- no stamp needed. Please allow up to 23 days for delivery And there's a 14-day money back option, in the event 
that you're not fully satisfied with your purchases, 
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FS5C3SS9E 
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5«as 



^jghAiQBv* 



IMMNBnR 









PLEASE SEND ME ,....©£ 

PLEASE SEND ME <g> E 

PLEASE SENDME...... @£ 

PLEASE ADD ON SOP FOR P/P 
I ENCLOSE CHEQUE/P,0, PAYABLE TO dk tronics 

TOTAt OR DEBIT MY ACCESS/BARCLAYCARD 

NAME I I I I ITTTT1 

ADDRESS 
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SIGNATURE 



3D TANX C4.9S Thrs loully nrw and unique game, never I 
have such graphics been seen on the Spectrum, ra your w*s ae 
the enemy fanx This rs a full feature game with fantastic 3D I 
We believe thai this game has no equal 1 , Fantastic sounds and cc 

CSNTI PEOE <4*9S One of the most acWictJve games for the 
Spectrum. The centipede increases In length as the sp*9er beer. 

increasing menanee. As you shoot off the segments, the tenrjj: 
Sptte up and moves at accelerated speed up, down, Jeft, right, 
sound effects and colour. 

DICTATOR t4.95 Will you &e able [o manipulate the squat 
population, stay m favour vvtth the powerful secret poney and i 
the hght decisions to keep control of your volatile subjects? A cc 

and entertahitng simulation adventure featuring easy operation , 
excellent use of graphics, eofour, and sound effects. 

ZJtED fTOOMtlT} £6.95 Zxed fs a powerlui editor for use on i 
! 6K or 4flK Spectrum, intended lor use by the serious base 
programmer, and offers several useful arid isme-saving features 
Features provided are as follows AtJER. BYTES. COPY. DELETE. 
HELP, LINE, MOVE. RENUMBER. *UTOtlNE, RFrJUMBERfR. ari^f 
VERIFY. These vwll hefpyou during al( stages of program 
development. 










SPAWN OF EVIL £4.95 0«p into IN; galactic vo«3. nests of 
spawn go through a complex multistage breeding cycle. Your 
a eo weft out andsmash the cycle to eiimdw? civ spawn before 
to full attack potential frits is the meat spectacular 3D space 
ever written for this t&K Spectrum 

OR Of OS £4.95 The best spectrum version of this popular 
game. Truce meteor types which increase? and decrease in 
ncy. The nietefQi shatter into many fragments and the 
nts even splatter. Ship drrft and decelerate, space waft, and evil 
ship. Thfs game also contarrts two character seti 

ll> FX £49$ R*i«hki by popular demand, this U the program 
whs used 10 create most of the sound effects featured in our 
ft enables you to create an inf rnftety variable amount of 

code sounds, and use theni «n your own base programs, 
the beginner can use this program to create fantastic sounds for 
own programs. 

■SA5SCMBL£R £4.95 This is a fast machine code disassembler for 

(lie 43K and I6K Spectrum, ft gives fufl colour output to the 
|pen, grouping together sirrvlar instructions in the same colour. IE all 
■Ong instruetMm are green You have options for output into the 

letn or printer, this output be in decimal or he* 
• T machine £+.95 An * xre lir m n*w program from d*it 
|ncs, with such features as nudge, hokl, gamble, Superb use Of 
■prats and colour, just like the real thing, and just as addctive I 



FROM 




CREDIT CARD SALES LINE (0799) 22359/26350 (24 hrs). 
QUOTING YOUR ACCESS OR BARCLAYCARD NUMBER d'k tronfes. 
Unit 2, Shire hill Ind. Est, Saffron Waiden, Essex. CB1 T 3AQ. 

d' k trontcs Software is also available from Boots, WH Sm iths a nd a!S good Software ov Nets 
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Everyone fleeds Space \a Play 







FWVI 









,M«1 






Arcade Style Games for 






IMPERIAI 



V J* 



llr RftCE 







PP^ 


B f-&^^^^M 


v F 



In any other time or 
galaxy, the dust ball 
world called Tai would 
have been quite 
unimportant. TIMES 
CHANGE.... Now it is the 
last remaining out post 
between the advancing 
Imperial Fleet and the 
main planets of the 
Dorfian system Unless 
the Imperial Forces can 
be held off until the 
Republican battle fleet 
arrives, an entire civtliz 
ation will be betrayed,... 
You have been chosen 
to defend Tai, the 
Galactic future 

depends on you.... 



„Rj*CE THROUGH THE MAZE 
AVOID THE TRAPS IF YOU CAS„ 



ZX81 16K 






Maze Death 
Race 

Drive through a giant 
maze, 9 times the size 
of the screen, picking 
up points as you go- 
but watch out for the 
the other cars, rocks 
oil and ice. Superb 
machine code game. 
Highly recomended. 

SPECTRUM 48K £4-95 
ZX81 16K £3 95 



&^ 







.~CUMB THE PYRAMITABUT 
BEWAKE.KGNG IS OUT TO GET YOU, 




Krazy Kong 



All machine code 
version of the popular 
arcade game.This 
program has all the 
features of the original 
and is every bit as fast. 
3 different screens 
make it difficult to 
beat 



ZX81 16K 



£3*95 



M8&& 






■&M 




the ZX81 16K and Spectrum 



GHOSTS KJDE IN THE 
.CAN YOU STAY ALIVE? 



inriFV'iiir.Vi: 



CHDST HUn 



#«!' 



■ 



CODER 




Ghost Hunt M Coder 

Gobble your way Quite simply the \ 

through a maze - flexible integer cc 

Ghosts, power pills etc, available today 

All machine code. either the 16K ZXl 

Super fast action. or the s pec trum 1 

SPECTRUM 16~48k £4 95 48K. M Coder wi 

ZX81 16K £3*95 translate 95% of c 



Quite simply the most 
flexible integer compiler 

available today for 
either the 16K ZX81 
or the Spectrum 16K/ 
48K. M Coder will 
translate 95% of all non- 
string basic. The ZX81 
version is just over 2K, 
The Spectrum version 
just over 3K. 
Simply load M Coder, 
load your basic 
program or type one, 
use a print USR comm- 
and watch your 
program being com- 
piled into super fast 
machine code. 

SPECTRUM16K-48K £8-95 
ZX81 16K £7*95 




PEHsatuL sornuBE sehyicss 



HDPPER 




- , * .y 



^4 



Hopper 

Can you help Fergy 
and his friends get 
across the 4 lane high 
way and back to the 
lilly pond? Includes 
crocodiles, logs, varying 
speed traffic etc. 



ZX81 16K 



£3-95 




PERSONAL SOFTWARE SERVICES 

SEND CHEQUE OR PO TO 
PSS 452 STONEY STANTON ROAD 
COVENTRY CV6 5DG 



Available from all good 
Computer Stores 
or by Mail Order 




Outstanding Features 

Self centreing stick 

Super strong nylon and steel construction 

A total of 8 directions plus 2 large fire buttons (for Jeft or 

right handed operation) 

Arcade proven moulded leaf switches ensure incredible 

reliability 

Complete with boxed interface on Spectrum models 

A wide range of Joystick compatible software readily 

available from W H Smith and leading computer shops or 

direct from us 




1 wnh io order H<w 




Amqurn 


Hardware 
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□ Atari WSOajaywKfc 
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Software 
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□ NrjtarJue I b-WK Spectrum HwwnCons 


(a tS?S 




JOTunnd 16+SKipctlrLMnNcwGCT 


(o ts.9s 




Q Golprnan l*K Specimen Campbell Syvemi 


1 £S9S 




O Time trite ^8K Specirum Quicksdva 


Cfl rt.95 




O Meieroidi 1 6K Spectrum Softr* 


{ii LA 9!, 




a Spooky M*m 1 6K Spectrum Abbex 


i f4« 




C G*tuim liK Spectrum Art* 


#£MS 




PtfU&C tick apprupr iWf bOKti p_ 


t A Patkije 




Pkaw *dd f « 00 PS P or. hardware 




Software pew FRE-i Total (VAT incliqive) 





Chequev'potfaf or den vhou'd Sc mad? paj-a&ic :o Kempilofi (Micro) Elcttroi ci Lid 
fw A«en.'Bii , tli)r*ji'd pleae |«e yov* 1 <*rd rwnbtr 4M signature 



(lard Mo ( l j_ 



J J_ 



StgrutLire. 
Addrw- 



Pie,u* pott to KcrnpMon {li»«ro} Electron**, Dept 

I fid Bcdfcd Road, Kcmpiton, fted'ed. MK4J 8BL 

SOLE UK DISTRIBUTOR 

HEmpsron 

■ ^ M I C RO " ELECTRONICS 



BASIC DICTIONARY 

This dictionary, compiled by Tony Edwards, will explain the function of common Basic words as 

used in popular machines, enabling you to work out your own machine's equivalent. A useful 

complement to our recent series on Basic dialect transition. 




BASIC DICTIONARY 



@ (at) Used as an abbreviation for AT, On 
some computers 

<shift> @ 
will freeze execution until another key h 
pressed. 

(hash) Used as a flag to indicate 
double precision variables. The BBC 
Micro uses the hash sign to indicate an 
immediate operation in assembler. This 
sign is also used with the meaning 
"number" when referring lo peripherals. 

CLOAD * 1 
will load from peripheral device number 
I, Also used to represent "not equal io", 
(dollar) An ANSI standard symbol 
indicating suing variable II is often used 
to indicate siring functions also, 
(exclamation mark) tVci ;is a flag to 
indicate single precision variables. Its use 
U usually optional as variables default to 
single precision. Some interpreters use 
the exclamation mark as an abbreviation 
for Remark. 

% (per cent) A Hag used to indicate 



integer variables. It is also used in 
connection with a Print Using statement 
to indicate the output is unprintable. 

? (question) A common abbreviation for 
PRINT. 

/ (back slash) An operator used to allow 
multiple statements on a single line. Ii is 
also used as an erase indicator when 
correcting typing errors, 

* (asterisk) An alternative for the multipli- 
cation operator. It is also used on some 
computers as the logical AND operator. 
The BBC Micro uses it to express the 
binary multiplication of integers and 
reals. 

** (double asterisk) An alternative lor the 
exponentiation operator, 
(circumflex) An exponentiation operator 

+ (plus) The arithmetical addition 
operator. Some computers use this 
symbol in place or the logical OR so care 
must be exercised with such statements as 
"IF (A-0) + (B=-0)" which will be 
satisfied if either A or B is equal to 0. 
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This symbol is also used to indicate 

concatenation of strings. 
- (minus) The arithmetic subtraction 

operator, also used as a negation 

operator. 
/ (slash) The ANSI standard division 

operator, 
£c (ampersand) Widely used as a suffix to 

indicate hexadecimal numerals. 
•v (tilde) Used on the BBC Micro at the 

start of a print Held indicating that the 

item is to be printed in hexadecimal. 
£ (pound) Not usually available, but when it 

occurs it often replaces the S and is used 

in the same way. 
1 (down arrow) Represents a line feed. 
~* (right arrow) Moves cursor right. 
*" (left arrow) Moves cursor left. Also 

known as "Back arrow". 
< shift > ** 

Deletes the current line on some 

machines, 
n (pi) A function which returns the value of 

PI 



TASWORD 



* 



THE WORD PROCESSOR 






"Very good value and great fun to use. " 
"Unreservedly recommended. " 

Popular Computing Weekly 13 3 82-2X81 Tasword 



'** 



Now your Spectrum becomes a word processor with 
TASWORD, AH the features of the ZX81 Tasword plus many 
extras. Designed to fully utilise the capacity and capabilities of 
your 48K Spectrum. More than 6K of machine code, a Basic 
program, and a manual, to give you a usable and powerful 
package 

Use TASWORD to produce your letters, essays, papers, 
records, lists, and for almost any task that requires the written 
word. 

Whether you have serious applications or simply want to 
learn about word processing, TASWORD makes it easy and 
enjoyable. 

TASWORD TUTOR 

~an eloquent demonstration of Tasword's uses " 

We send you a manual and a cassette. The cassette contains 

TASWORD and TASWORD TUTOR- This teaches you word 

processing using TASWORD. 



£7.95 fully inclusive mail order price. 



£1 DEMONSTRATION CASSETTE 

See for yourself whst TASWORD can do, Send just £1 for a 
demonstration casgene This cassette contains the TASWORD 
program (with some facilities inhibited) and a text file which 
describes and demonstrates the performance and features of 
TASWORD. A voucher is included which gives you SOpoff the 
price of Tasword. 



TASWIAN SOFTWARE 

Oept. vc 
17 HARTLEY CRESCENT LEEDS LS6 2LL 



ZX81 TASWORD 

Tasword for the ZX81 (16KI is stilJ available at £6 50. No 
demonstration cassette available but send &0p (refundable 
against your subsequent purchase Of ZX81 Tasword) lor a 
copy of the manual. 
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Computers do not sha 
a common tongue, 
because some languages 
must be task-specific 
John Dawson traces 
their development. 



TOWE 
OF 

BABEL 

Having traced some of the history of 
software from the first faltering machine-code 
steps in Manchester and Cambridge through 
ihe development of Fortran and Forth, this 
month we look at how information may be 
regarded as an asset to be examined and 
manipulated in many ways, rather than as data 
simply to be fed through a program in order to 
achieve a pre-ordained printnui 

Language tree 

First, look at figure 1 and you will see the 
rough historical order in which high-level 
languages arose and how the "original"* high- 
level languages have bred their offspring. 
There arc hundreds of computer language* 
and figure I shows only a very few of the more 
common, Fortran was written for solving 
scientific problems while Cobol — Common 
Business-Oriented Language — was com* 
missioned by the Department of Defense in 
rhe United States for general "commercial" 
use, Between them, ihese two languages are 
probably used in the great majoriiy of the 
world's professional computing applications. 

How can that be so? There are more 
sophisticated languages available that are 
easier for the programmer to use and software 
development has moved on considerably from 
the late 1950s when they were first made 
available commercially. Many professional 
computing personnel still use Cobol as the 
language of choice on new hardware. Why? 
The answer is simple — Cobol and Fortran 
work, they arc well-understood and thai makes 
the task of developing a program or a suite of 
programs far easier than it would be if an 
untried language was introduced. 
Additionally, there are large numbers of sub- 
routines and larger segments of programs thai 
can be incorporated into a new piece of 
software. 

The person who taught me anaesthetics said 
that "a crisis is no time to use a new technique 
that is unfamiliar, Stick 10 something ordinary 
that you understand well". Most software 
development turns into a crisis at some stage. 

At the same time there is no doubt that 
Fortran is a pretty revolting language to use. 
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"Structured" programming is nearly 
impossible using Fortran and one of the major 
advances in the development of programming 
languages has b-ven the gradual acceptance of 
the idea that structure makes programs easier 
to read, hence less profit to error. and ? most 
important, allowing the programmer a less 
constrained expression of the steps to the 
solution of the problem. A program built out 
of a number of module* will be comparatively 
easy to debug and can be produced by a learn 
of programmers working to some common 
standards. 

Easy debugging 

Modules can be built very easily so thai 
there is a single entry point and a single exit. 
Once again debugging becomes far easier. 
Forth allows program development by writing 
and testing the action of discrete words — 
modularity carried to a useful and logical 
conclusion. The Goto instruction, a natural 
development of the first machine-code 



programs which would go to one instruction 
or another depending on the result of a test, 
permits crossed lines of flow in a program, 
several entry points into a block of code and 
many exits. The Goto or Jump instruction is 
intuitively attractive and potentially highly 
confusing, 

Many modern languages have no Goto 
instructions relying instead On loops 
controlled by Do — Until or Repeat — While 
operations to create structure in the program - 

Computer languages can be classified in a 
number of ways. There are fine differences 
between some versions of a language and, like 
human speech, there are the identifiable 
characteristics that allow some languages io be 
grouped into families. After the loose 
"commercial" versus "scientific" distinction 



epitomised by Fortran and CoboU there is a 
split between interactive and batch-processing 
languages. An interactive computer language 
provides facilities that allow the programmer 
to make changes in the program almost as it is 
executing. The ordinary interpreted Basic 
supplied with almost every microcomputer is 
an interactive language. A batch-processing 
language makes no provision for the operator 
to modify the program at the computer. 

I remember going to a hut behind 
University College in the late 1960s, sitting at 
a large card punch to produce a set of cards 
holding a Fortran program and (hen handing 
the cards across a counter in the Computer 
department. The cards also made splendidly 
original party invitations with a small line of 
type at the top and coded holes all over the rest 
of the card, However, it was 24 hours later 
before I was able to return to collect (he results 
of my program execution. 

Fortran has now been implemented, that is 
installed and made to work on a number of 
microcomputers and has become more 
interactive. It is still a compiled language, 
which means thai you must first write the 
source code, then compile (hat to object code 
— machine-code instruction* that will execute 
on your machine — and finally you can ran the 
object code to carry out the operations you 
wish. IT an error occurs you must load the 
source code back into your computer, find and 
correct the error and start the process all over 
again. 

Functional languages 

Lisp and Prolog arc examples of a group of 
computer Languages which arc known as 
functional languages. The other languages 
shown in figure 1 are "imperative" languages. 
A program written in an imperative language 
is composed of a series of statements which are 
obeyed by the computer. Certainly the 
machine may choose one of two or more 
conditional branches from time to time but the 
program is carefully prepared to take account 
of those possibilities. In other words, the 
programmer must describe quit* precisely 
how a result is to be computed, rather than 
concentrating on the result itself. Functional 
languages work fundamentally by evluating a 
function and the general form of a program is: 

Results -Function ( input values! 
For example, a question in Prolog is a 
program. At a very simple level a Prolog 
programmer might write: 
Which in x sex Mala and * illness Glandular 
Fever 5 

which might produce this on the screen of the 
computer; 

Answer is I Bertram Leadston) 

Answer is (John Salmon) 

Answer is (Nigel Mudthorpe) 

No (more) answers 
if the information had been entered, probably 
among a Lot of other data, under the headings 
of "name", "sex" and "illness*". In relation to 
the general form of the program. 'Which' is 
the function to bt carried out and the items in 
the brackets are the input values. 

Snobol is an example of a Markov language: 
I hat is a language in which the basic operation 
is to look for a pattern, substitute something in 
its place and choose the next statement to be 
carried out on the basis of the match between 



Frgura T. The language rrse. 

1936 Alan Turing publishes concepts 

of 'computable numbers' 

1946 Manchester preliminary analysis 

fof machine code design 

1948 Manchester machine runs a 

stored program 
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IPL 

I 


FORTRAN 

1 




1968 


1 
LISP 


l 

r 

i 


COBOL 



1960 ALGOL 
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1969 



1970 



1972 
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(Assemblers) 
SNOBOL 



1 

BASIC 



PASCAL 



Smalltalk 
72 



CP/M 



1979 ADA 



FORTH 



PROLOG 



Microsoft 
BASIC 



COMAL 



BCPL 



UNIX 



STOSC, PS and 
other TILs 



1980 LOGO 



the two patterns. A Markov statement is said 
to be a random process in which the 
probability of a transition to a new state 
depends only on the current state. D W 
Barron says in An hit>od»tlion 10 ik? Study of 
Programming I tmgutigfs that it is arguable that 
all algorithms — the sequence of operations 
necessary to solve a problem — can be reduced 
ultimately to Markov statements. Snobol 4 is a 
versatile string-processing language which can 
be used for text manipulation. You could, for 
example, look for a match in Snobol by typing 
the following statements: 
STRING "John Dawson" : 
S (PRINTOUT) F 
(TRYAGAIN) 

Data protection 

If the words "John Dawson" appear in the 
characters which make up String — a 
Successful match — the program will branch 
to rhc label Printout. If the match Fails — F — 
Then control will pass to the secLion of the 
program labelled Tryagain, There are many 
other sophisticated search and manipulation 
instructions in this language and Snobol may 
be one of the computer languages which could 
be used in computer applications that 
particularly worried the Lindop Committee 
on Data Protection because of the possibility 
of free text retrieval from very large computer 
files held about individuals. 



The fourth loose distinction between types 
of computer languages differentiates between 
ordinary programs such as Basic and Pascal, 
and real-time computer languages for con- 
trolling a process as it occurs. 

The hallmark of a real-time language is its 
ability to respond to external interruptions as 
peripheral devices generate information that 
must be taken into consideration by the 
program. 

Because "bit twiddling" and interrupt 
handling are difficult to achieve at a high level, 
most real-time languages tend to work in an 
intimate relationship with the machine's oper- 
ating system. Forth, Stoic and the other 
Threaded Interpretative Languages arc able to 
drop directly into low-level, and hence fast and 
finely controllable, assembly language which 
indicates that it should be simpler to try to 
create a real-time program in Forth than in 
Basic, Pascal or Fortran. 

An aircraft simulator is a good example of an 
application that may require real-time 
computing, raking in the responses made by 
the pilot through the cockpit controls, 
processing that information, and then 
changing the attitude, speed and other 
simulator outputs to match the real aircraft's 
characteristics. 

Sieve race 

After all the esoteric discussion about which 
language suits which purpose best there are 
some simple stark facts based on the results of a 
January 1983 survey in which the same program 
was run on a large number of different machines 
using different languages on different machines. 

The program was a standard version or the 
Sieve of Erastothcnes which finds all the 
prime numbers between 3 and 16,38). The 
world's fastest computer, the Cray I, vied 
with an IBM 3033 for the shortest lime using 
Fortran — 0, 1 10 seconds— and IBM assembly 
language — 0.0078 seconds — respectively. 

Various microcomputers competed for the 
slowest time which was finally achieved by a 
Xerox 820 operating under CP/M and 
programmed in RMCoboi. This combination 
took 5740 seconds to complete the same task 
— a difference of approximately 700,00(1 times 
in the speed of execution. Remember that the 
performance of a machine on a single program 
may say very little about the utility of the 
machine and language combination for your 
particular purposes. 

However, that said, the fascinating statistic 
that 1 found in the listing of performance 
figures was for the Apple H computer pro- 
grammed in Fortran, One version of Fortran 
running on the original 6502 central processor 
unit took 333 seconds to Find all the expected 
prime numbers. 

A second version of Fortran which operated 
under CP/M using a plug-in Microsoft card 
took Only 34 Seconds, about one tenth of the 
time. Thai difference cannot be explained by 
variation in the clock rates allowing one 
processor to run faster than another, nor can 
the physical construction of the machine play 
any significant part. The only possible 
explanation is that the version of Fortran 
running under CP/M is vastly more efficient 
than I he other for this purpose — a bcuer 
implementation of the language. 



VOUH COMPUTER, MAY 19S3 153 



HIWINDOW ON ANOTHER WORLDlS 




Cruise through the deepest reaches of space in a life and death 
struggle to decide the fate of the galaxy Matth wits with mighty 
mages in i he final bank for supremacy of the planet Xarg. Test your 
driving skills on the tracks at Monte Carlo and Monza. Or just relax 
on a Sunday afternoon with a round or two at your local golf 
course. 

Salamander. Software offers a wide laiigc at games for the Dragon 
12, Oriel, BBC Model B and Tandy 32k microcomputer*. 
Whatever your age, whatever your taste, Salamander Software has 
the program for you! Sec us at the Midland Computer Fair, 
Birmingham, April 28-30. 

"Why can't all software come up to 
this standard?" 

— Computer & Video Games. 



DRAGON 32 & TANDY 3ZK: 
Dragon Trek £996. Wizard 
War £7-95. Goif £7.95. Grand 
Prin C7.95p. Vulcan Noughts & 
Crosses £7.96. Games Com- 
pendium D1 £7.95 



BBC MODEL B: 
Dragon Rider £7.95. Tanks! 
£7.96. Games Compendium 
B1 £6.95. Games Com- 
pendium B3 £695. EDG 
Graphics Package £24.95. 



QRIC-1: Trek £9.95. Games Compendium 01 £7.95 

PLEASE ADD SOp P&P TO ALL ORDERS 

Cheques or postal orders payable to: — 

SALAMANDER SOFTWARE, Dept B, 27 DitChling Rise, 

Brighton, East Sussex. BN1 4G.L. Tel: 0273 771942. 

Programmers wanted: good royalties paid 1 



ctmcin 




ware 
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NEWS 

from SPECTRUM 



BBC 



Now from SPECTRUM me out- 
standing BBC 'B' machine plus, Disk 
Drives & software see ad. opposite 

for details. 



ATARI 800 



This proven end tested micro is now 
UPGRADED TO 4SK RAM and there s 
no increase in price either which must, 
ma he it abo ut the beat va lu e a rou nd . 
Sea our ad. for further details. 



VISCOUNT 
DISK DRIVES 



Coming aoonf a f-ubuloufc now rang* of 
Disk Drives specially selected by 
SPECTRUM from under £300 too' suit- 
able for nasi rmicros inc I.YNX. COL 
GENIE. DRAGON etc Ash your local 
SPECTRUM filler for further tiniaiij--. 



NEW SPECTRUM 
MEMBERS 



Check our address page 1 - there are 
many new SPECTRUM dealers 
throughout the UK so there's a good 
chance there'll be a SPECTRUM 
centre near you. 



INTRODUCING 
SPECTRUM FACTS! 



Woxl lornany of otjfolfers.y&uJllindafew 
lines tagged SPECTRUM FACTS. We pode 
ourselves on providing you, the customer, 
with a genuine service as well as super 
LOW prices, and we want you to know 
thai when ydu buy Ife-m 3 SPECTRUM 
dealer, you'll get exactly The right micro 
for your needs. SO LOOK OUT FOR 
YOUR SPECTRUM FACTS! 



AFTER SALES CARE 



SPECTRUM service centre* will ensure (hat 
shc-uH yen I machine 'go down' w* Wi II get II 
running again as quickly aa paasibt*. Wq 
also oFler extended warranties a! rpas-on 
.itiKj or c«?s too 1 ask your SPECTRUM 
HOME COMPUTER CENTRE tor full detail* 



COMPUTER DEALERS 



lor prospective Computer dealers!! It you 

would 'ike to know more about becoming a 
SPECTRUM APPOINTED DEALER an art 

exclusive; *ree basis, please write to MIKE 
STERN. Spectrum (UK) Ltd., Burrowriald, 
Welwyn Garden City. Herta. 



Now from your local Spectrum dealer - 

the famous 




Model 'B' 
MICRO 



v OS. Unstop Billing Micro system is now 

available I romyou' luc-alSPtCTfliJM ctaaicr 

-hi- BBC Model 'B' o'lp-nn,; 32K RAM pi us a 

lull back-up o' peripherals A software loo' 

it's &n Infinitely expandable n-iachin-u. id*?:ii 

Tor the home or business Find is already 

widely used lor educational purposes In 

schools "SO I he chances are ypur ctnldren 

may already be well familiar wiih Us 

operation, which rraurl make it :hc ideel 

choice lor i be home too' So n you're 

I ranking of buying a micro you m u st ill ke a 

took at the BBC at your local 

SPECTRUM dealer NOWT - bul just one 

word ot warning, initially slocks will be 

limited and demand Is bound to be 

great, so ptease 'phone io Check the 

stock position belore msking a Journey. 



BBC 'S* with Olsk Interface 

E47B.5D 

HOC Disk Internee Kll 

£05 DO 



SBC StiijIb Dink DilvD 1O0K 

£265.00 

BBC Dub! Clik Drive BOOK 

£803 65 

BBC Tap* Recorder 

£20.90 

HBq Acarn Software Canntlo 
bS*ed tram 

£9.95 



BBC Disk based software 

111,50 



Spectrum LOW Price 

£399 

BBC Peripheral* t SQhvta't In short Supply - P1oS*b tolophDne befai* miking * Journey 




MICRO 

PROFESSOR 




AnQlhnr super new 
machine from the easl 
the superb MICRO 
PROFESSOR MPFH. 
An enlremely versatile 
person*! computer *.[h 
Apple compatabiirtyBdK 
RAM a iflK ROM (inc- 
ludes UfK for BASIC) 8 
Colours & full sound end 
can run an most existing 
Apple software, For 
Home, Business, 

Education or Genres use 
^nt^itsfrfe value! 
So it you've always vwi med 
an ApO'e but couldn't 
afford on* take a took ai 
thoMICHQ PROFESSOR 
Hi SPECTRUM NOW! il's 
Incredible value for 
money. 



Spectrum 

LOW 

Price 



e269 




Inc. VAT 



Optional full size 55 key, keyboard £36.25 

Joysticks .....£14.95 

Wide range of software available 



ORIC-1 




A superbly eoitgned and nn^inriff pd rmcio and great vaiuS-for money 
I'om SPECTRUM. CWvnQ *SK RAM Colour - \a Foreground and 8 
ba ctgrou n<j c4in be d.ipiayed at same timel High resolution 
graphics User deNnsble GmpMci, Full sound .'6 octaves ot enn 
r.ronsr>l« jounfli Easy to use keyboard wiiri movina keys. 
Standard Centronics parallel Interface allow* «»sy connection to 
a wrfde ranos el printers *tt 

Speclium ^Cft.95 
lOWPfice £|||g - T 

SPECTRUM FACTS 

Maximum user RAM » 47.S70 Sytes 

Text screen 2Bx40 

High Resolution , 240x200 

Cassrjitq Lead, . , Included 



■ phoiH kilorv makina ■ ivjfl^v — rVk^a 



™tb* m Tt™ «r 90 «4 -K pnm E S Of 
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The powerful and 
infinitely expandable 




■jmtitfimtttiti 



> • <• * «- *» » *» *» » .. 



*tt» ~ <# m m 







Just look at this super new LYNX Micro -an Incred- 
ible 1 GK & 32K video ram and that's expandable up 
to or beyond 96K. For just £225.00 INCLUDING 
VAT the LYNX is exceptionally versatile. All 
LYNX's add-on" connections are standard types. 
The high definition colour graphics make it a top 
value choice for (he home or office (with expan- 
sion. I he LYNX dan become an 80 characlers-per- 
Sine word processor') Take a look al the LYNX - a 
memorable bargain from SPECTRUM. But please 
phone to chec k si ock posi Hon before ma king a j ou r- 
ney as this machine is bound to be in great 
demand. 

Spectrum LOW Price 

e225?° 

VISCOUNT Teach yourself LYNX BASIC £6.05 

SPECTRUM FACTS 

Maximum user RAM. , ... 1 3,700 Bytes (appro x) 

Text Screen ,,.,.. 24x30 

High Resolution 265x248 

Cassette Lead . .. . Included 



COLOUR GENIE 




■ 

A truly reliable micro and highly recommended by 
SPECTRUM 'saluMng powerful and sophisticate:! COLOUR 
Graphics, allowing you to creaie lurr 8 -colour Games, 

Diagrams and chaHs qLHtfclyanrJ simply. Powerful 16KK. H AN' 
memory lexpnncuhin intamally to 32K r fO' FULL COLOUR 
video games and POWERFUL COMPUTING wilti a lull ranon 
of meiOcniive acceiSones: 16K RAM pack Joyahclut (oj TV 
QfttriM, Light Pen, Disk Drive andft Prir>ler. The Sup»fb. Colour 
Genus rs al SPECTFt U M now ■ en f ck it ou\ a nd see the Gftnim 
Hi work* 

Spectrum OOil lncMT 
LOW Price ££.CH.48 

COLOUR GEhtlC ACCESSORIES 

JoyilifhS . . E49.49 

t6«HAM... .... ,,£3S50 

Prl n(er 1 nlerface £39,35 

VISCOUNT Teach yourialf Colour 

Gankt Basic ES.95 

SPECTRUM FACTS 

Minimum uior RAM 14,200 Bytes |approi| 

HigK n«««lution,„, ,...-., 1 BO*vX> 

C*tt*1t* Laad ,.,,,,, Included 



SINCLAIR 

ZX SPECTRUM 




Yes. this top selling micro is now available from 
Spectrum In bolh 16K and 48K RAM. So now 
there's no need to send by Mail Order ■ just call 
into your local SPECTRUM dealer and pick one 
up. But just one word of warning: with this added 
avi lability advantage, stocks are bound to sell 
fast ■ so make it soonl 

SINCLAIR ZX SPECTRUM 16K - £125.00 

SINCIAIRZX SPECTRUM 48K - £175.00 

Speclrum Computer Centres have n<t connection whot- 

*W«f with the JX-SpeclTum Ccmputm manulaeturod by 
Sinclair Research ', rd 



SINCLAIR ZX-81 



SINCLAIR ZX . 

1BK RAM pack 
ZX Printer . . 



£49.95 

£29.95 



Cgmpultl Bnuky'^Ji" 


INC. 


SotiwarHF ror Sinclair 


V*T 


CompiiHn 




Bunrpti 1 IK .£**! 


Ct-fS 


1 K SwB*l lino ZX»S 


CTJS 


llbyrmth 10X7X111 


,£«-** 


Ni(jh!m*r» P-tiic/Mum HSK 2X81 


,».K 


Corvpdljcilc t frx 7XB-1 


t?» 


feramji Blnkirtfl Sytstflt 




laKIKSI 


El 1.44 


SpJ ft 1 nw*0(irj7fi«tl» 




IGK.ZXS1 ....... 


,»,» 


BrMXoul 16KZKB1 


rs.te 


!JtuD>Y I6KZXB1 


fSUB 


Mfigjlioydi 16H ZXfit 


ri> 95 


Piffflmfrflf lflK ZKB1 . . , 


r t> ai 


?OOlt>»H Mnni(»F IfSK. ZXfll . 


f T.H 


C41l*tt»i for ZXB1 r»pt-l 


a 




£3,« 



Junmi Eaucai-wt C3-.95 

Itui.nati. Lr H«u»riDU tj.»* 
Sti:| (r Judui^nonl Gllfitt f J.B6 

Jun.01 IB Jtitiafi £3.94 

fji-.i. Qji.- C3.95. 

Typ* — 30 

FlFIUItV fl*"1*l 

&[*■£* Riidill It BOrtllwri 
T»ii*— 30 

ligptr PrsgianNiT. t B 

Typ*— 40 

Hiitatmrnan 

f i.Ohl Sifnulinon 

typ«— W 

tngdth utanhMa • . 

tnjl.ih LUfifiwr* J 
Gtogitphp 
Hulo-iy I . , 
Vjiris | 







14. 3S 



rfi.Bfi 

i r. ml, 

n hi 
rtitfti 
r_6« 



ZX-PANDA 

16K RAM PACK 
ONLY £24.95 



OKI MICROLINE Printers 




Now from SPECTRUM - this top selling range of 

printers renowned throughout the world for 

their quality and reliability If youYe thinking of 

adding a printer to your micro then you musl 

take a look at the MICROLINE range at 

SPECTRUM -NOW! they're fantastic value- 

for-money especially at our SUPER 

| LOW prices 

•\ Models Available 

MICROLINE MODEL 80 
MICROLINE MODEL 82A 
MICROLINE MODEL 92 
Chech with your local SPECTRUM dealer lor 
our SUPER LOW prices. 



EPSON 



*^ 




RX-80 and FX Printers now 
available -chock with your 
local SPECTRUM denier 
tor details 



SE1K0SHA 




GP- 



NO* * t«> qy»tiiVOrSplTic pfifttfrr at 
« ptiCK you can aTlotti Cvntromct 

kiiarfac* c«nn*ct* *at>V wtth 

rnrjsi micfoi 

Speclrum LOW puce C2f Q.tM irK 
VAT Cabtaa & [n!«rtic«* avaUabla 
fOr ffiQST micros 



SMITH CORONA 




Model TP-1 



M,cioproto5ior rrontrollad, htgh 
Quality tony what! printenta LOW 
cost (rom SPECTRUM Sortal. 
PifaHclflr IEEE Interface. 
Speetrain LOW prfiea £557.75 

Kit WAT 



SELECTION FROM ThE COMCUTEH 
BfJOXSHCP 

M Maim Buic lor tin B4C Hkis f 4 94 

L-: >i>.' B9C Minn T**rt ton to progrjowie lUi 

gaCMcro AfvtDH [Ml 

(Mr tnt SpMtnjnt 16 Hi 
«;• Sj>-*s art Aptfcitwrq. ror iiy & SpttiTJT- I* 94 

ft^rirmiing trw 6402 . t*9S 

FTtiawni/ij («u Dc Sfr*evwTi SS9S 

ZAP Pe* S«m for mt vc ?p tT« 

roc ix Sperjuwn twi E$9i 

Vc looviaiv* Coi«ut»ng S*95 

Mn'crirg UntFmt C«A fill VAX Zll I ttM 



BOOKS 




Ihi ZX Spjctrw vi <vtt V) AM 

Huron ruriu E**i 

f *! v P-«;raniinng Ht lh« ?X SSKtrurtl GSM 

30 Pioji jmn*t tot thr 6BC JU«an f4 45 

tPU H»rtaw> ItiM 

Pfssarwiws rtf ac tn*5 

20 ORt ^i™>!t <? fXt ZX SHCIvn 55 95 

GtKing m«ni«d wti *flur Vie M El IS 

UtilVM Coi s>^ EkTtf &»<■ t'i] 

n* Cambtupc cefem CU'ection iSwt'.'i'-! ft*5 

VkC P***ilnS E1QJN 

ATMS Ofvaixq t|-K»m S*tng t '■& 43 



MORE SPECTRUM LOW PRICES I «T 



Igmvn C» nn » C*>m iv~ ~J «"«"" ««nin i«iHi"! * -Ssfcrtrum OWwHr ntm.(Ktwn4 bv U"ci*» Um i u li Lit. 
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A few examples from our 

SOFTWARE 

Selection 

from independent software houses 



thorn f»u 



■ VAUBl 



E34+4 
13444 
t2**4 



' .,'■ i\ n 



■ na -■ -■*-' 
MS PwUbm 

Co*ft»J|k»r 
N-jM Fql* CMC) 

(IS* (jlK'lfl 

Ra^.lBjy l&KCilKTTirl 

Chirjar/K J*i 
HDporf 



[1« 

■■;•■-- 

tltll 
f>4« 

N ■» I I 

•; -v 
! I H 

tt*9 




II ^ Now with ^ 
If 48K . 

RAM 

and still at the nmt 
LOW price! 



• I 



nn.) 






cm » no* #*j i«* 



iflC VAT 




■ 



ATARI 8 

Now Ihts proven arid ttsled machine Has. bosri jpgradad lo a m.i£s<vt> 48K RAM 
and 'is still oi theamaring LOW price ®f£399,99 from SPECTRUM. it's an ideal 
Homo Micro lor graphics. Udntaliana' and personal linanc* etc. use ■! and i! will 
lafcc you from learning up In .i v-n.i ii business u*e. You can add printers, program 
recorder;, disk driues and moru, lo expand ynu* micro as and when you Mini, (o 
suit your needs So >f you"'* looking for a topol the line micro you must s*e the 

ATARI SOO rtith 48K at SPECTRUM - HOW! 

!i S pectru m tOW Price 

^^^ ^B^fc agJgV JglggK 

£399f 

Qnrf'T pi I U M J 1 1 m u m u ■ tr HAM . . . 3 J Mi Biltl 

llPfC Hieh Heulnliai 3JC- 19] 

lALIU C*i!itl* If** N*ediortn H«nf#tr 



ATARI 400 

16K RAM 




ACCESSORIES. BOOKS & GAMES for ATARI 



NOW ONLY 

£159 95 




IMC. 
VAT 



&ASIC cartridge fritra 

C39.99inc.VAT 



(E34.77 ft VATl 



SPEC1RUM FACTS 



Utntkom ui»r HAM . .11.313 Bttn 
[w.lh b itiL Cirlndgii 
T«i kri»i M-x -10 

Hia* HiUJitlicr j;q ■ I J! 

tlU*Mt 1*4 1 ■ Hnii Wri fticordir 

ATARI DISK DRIVE 

£299.00 L N A C T 



Atttuaftts MCVJtl 

Ifi»imj1 ftinm (111. IS 

ttK HAM F-*U f Si QO 

400 ITr',t-ir' tS9.9& 

3JKUAMI»j^i4IW,-|CKH f^DD 

46T HAM Mit <4».'U»' . [91.011 

PifdfH (Faiil *lt« 

Ju,i[i:ri | Paw) 113,91 

i.ofjiHf ,t\tM 

frmUff Ctili [11.50 

M»ml»iC4blE (2.5.M 

U.inil Pattl [4.M 

frinihiiin JafitiEli [14. Si 

Oiiirliihtl Jcnltckl M4 ii 

Kt(tan*fcrAlirr4«i (DO. 11 
Bnng> h Manualg 

W.l*i Manual . . N« VAf 

iiji < fl='ei*r:c Ui'iil . No VAT 

DDS.IMaft.il N«VAI 

Cbwj(iH) Sm*n intitj Ho VAT 

DOS. Ul.lilm luhr; NbVAT 
H»BI» C»P1J lit*' PnnPimi Hnnt DMili 

Wurii PldtHriliri |Qn>S (?1 VI 

Morlgif * S Letn tlt.lt 

ViCibialt Eil-c >D l»Mt*| TSf.lS 
H«ut Siud> iCmttli tiHit n-ltift »t*!**> 

tNV la (fcjiirpinj I fit SI 

IMV. IB pre jr jm m ibij J tli.H 

\HV. lb frovitnn iltg 3 1 11 M 

Cai»«it*i,gnjl Frtiuh 131 JS 

Uanermiam'' Oiririi C3t.lt 

Cnn«#rjmpa|i mlian (33 It 

terieiimaiil SpariHi , tlft.M 



IN t VAT 

ru ti 

M4 M 

n* « 
ri4 4l 
tuts 

ftt.ll 

lCirlri<i« *ic*at 



Edre.pt an f/anHni-i A Cisi 

Hat|Ma 

Kmfdan 

Sunt 4 Ci?irili 

Tau-ii Trfirf 

Mutit CninaeMi |t«Tiidgf J 

Hani CntntiiiMtnl 
Ahtrt umi 

Ojljiiip f^l.St 

5<!»-:« T7I.9I 

Ailtrcidi f ?! 49 

>»b*:hill 174 91 

BNtlij:! :Cj)Miti! (14 91 

CiMr.m cl Man (O^i f?9 39 

Cnii*»iJi flt.tt 

Cpmpultr C*i»j "4 II 

Miilili Conmnd (79.91 

s. -, '.'.*,i. C2t.fl 

Sp-iu IftTatui . fll.tl 

r,!Ji fl*«d*r-, I 29 5J 

Crrbbift k Danrnw £19.95 

;ui«;»i> Sctth Jj 1*" Eli-H 

Ptt(rtnai«t Ltniatftl 4 Altlt 

imntltr t B ,|«r f Ji si 

*1ju S»nt C«![r cgi fit. It 

Mit-e *il»i»bln iCiit] 151.91 

■ibl i Com gr-.ti; (59 19 

rum !tdu:ilet) f!9 11 

i-|»i:jngl K'[ :£[ii Hi.df >i Vm Ii 

C Dnir ind 5 f m J«yi1icIi i) ..... f 51 . 11 
Proflr*nmti Ki: 'Sjut Cj'triZq* A 
M.hujIi! 131.11 



JUPITER ACE 



VISCOUNT Totf. yaijtf Dragon 8*sc «95 

Unftciie.able Yalue hom ^PECTHUM' tril«n*!*e 
ueiiiiies iiciud« hiflhty *dvAnc«d colour 
graphics PowefTuI alandicd 92K HAM i;enp*r>* 
•tlt> to 64K Byes) Off Cokiur i ro«Mution Oil 
piiv « Eixlertdfrd' Miitoiisfl eclrjuf FJASIC las 
alaiKtard) • Advanc«<f sound witn S oclavas - £55 

SP4-CTRUM FACT* 

Wa.nnuc ua*f HAW 2-9.679 Byte » 
Ten Screen )6i32 

rlnon Rewlution . , . . . 2S4M.19? 

C«*«llfl L*J*d Includwt 



SPECTRUM 
FACTS 

Maximum 
utter ram 
1 .000 Bytes 
epprox 

Qui^rjuiding mlu»lo< monayr The 

JUPITER ACS irMi 0»»y to w»(ror*Hind 
K>RTW .lapt,-)uAgo 3K HAM EXPANDABLE lo 
19K. Full movirh} kayboard with auto >ojj«il 
jnd cam lock Full tounrj JlJid shgnky 

grapnict. 

Spectrum 

LOW price 
HI-TECH Snttwiirt for JllPITI R 

Memory Stari. i - . i 

QAvarn Attach tSM 

MlCrO M»Hi . £6 50 

ScMiee EUllle CJbO 

Acelnvatfers ,..£55* 

Green Cross Frog ,.., C4«0 



£89.95 



VIC-20 




Now a top quality hwnD/buiin*i( micrn lor ma 

prtca of a fiarp** m*chlna 

•Memery oxpandabla lo 32K ^High rajsolutlon 

{lull PITT typ*j graphic » #16 S*n»n cisIout* artd fl 
boroar colour* iAdd fflsk Drive A fMnlar for 
impreHlve tFChX Byta »y»tem *C«rv eel ** *n 
mtelllgoni larminal lar * lanjar tomputar. 



Spectrum 
LOW price 



£139.90 



COMMODORE 64 



»*ry knim l^jeiin oi 
Kill rtH ■ ptaaia emu 

TDUM aaallf t*r»r» nullngj ■ Jwrn«g 



rau gn gittro turn 

w*# r*ar lecai j«c 



VISCOUNT 
G4K 

RAM PACK FOR 

VIC-20 

UntMH lavahla but true, now you 
urn grade your VIC-30 from 
3.SK lo a m»>lvB erViRAM, 
Enable* you to load up to (1 
ga m-Bi Or pffig rami at p time A 
xlill igltct wh*ch one you wtiM 
louie. Can Peuaed hnconiunc- 
[ten with olhrr cufmnjujnv lo 
increaa* total memory up la 
152K - ug.lng Iho VIC rnamory 
•xjm ntianbda.fd. The 6U PC R X 
2 will maha your ViC-W the 
ptggait llnle micfo In tOWTl 

Spectrum 
LOW price 



114 



.94 



Js—in^i c»h>i C**t»»g «^v> "> wm v M nan ■ 



r ietgifZiejnnn tUKghgnnHiwuHltt bvt*. r g m . m t M 
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f w 1 * V I 1 I * -» I l.^aV*?* 
* . -« , i*-'-ai r«a * I 1 . » J . 
| f .-a 4 -♦ J I - . . 



SHARP MZ-80A 




£75 WORTH 
of software 



- ..,,. una* 



I 

'0 



TM« 'Wfr>tM> imvt '■« 1 fO C vd &.*».C*W***** rt 
t«* Dart LM t««M ll'IM 

CjHtat^ I.TJ Dfita i )'»■'■• 

AtlMt an* AtitawjOrt** |H H7M5A MZHOE A PJInOH 
•0 Cei TiKlgf r«*« Print* inc 



Dtxilip (nidi ' iP>nll »i am SHARr* 

Ml 10* RtAlT ■* HI lb* H*Mih1 Td« 

Q«l II tlli! 4i>'| IN lupin J. prT. 5" 

(4*111 JlJ Ji.irElP !<!■ ||V*>J -i|» 

4b* Mt Tff !>iiC unffoii pit 
III ««-V5M illwt Co-"* i H * a t la) 

ai(lt >U I** 'mirblinn ■ '» 

■m aou w im MB JK 

Srri Vide* Anil ■ Vtt frtf.it* 

W.K|rf UI14 j|l I ,' fj|< 

I'lVil-AlU ±^*f»i LjlJii ll i^ V , . r *S f 



SPECTRUM FACTS 



Maximum uhi RAM JtSf.uOO ByJes (ap».) 

TaM Scrrjpfi 2in40 

Higti ResoJullon Nnl available- 

Cjissj«1!r> Lear), Cass*irr> Playe' IncludM) 



Spectrum 
LOW Price 



£54fc?,5 



TEXAS TI99/4A 




Spectrum LOW Price c 

SPECTRUM FACTS *" 
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■ '6* BA.M. itiptndltll* 19 
I4K, ■ flmlMn I4K Blip 
BASIC ritttiprtler ■ It Bt1 

MiSfS'preetJl«*,l IS Cal»ur 

Huh Dc»lBH«n uneJliCi 

B {ilinivi Ting* o' 

isltd ship ufiwin 

copirnand mciulis avail 
afarV frc-n jarnti tD 
9ttt»[«tor*i •ill. 



,95 INC VAT 



Maximum user HAM 

High Resolution 

Cassptlo Load 



. . . . . f .......... 



14.500 Bytes (appro x) 

25&x192 

Extra C10.9S 



TEXAS PERIPHERALS 
Scnocn StrflThewr* £46sfl 

P<yr,pnera! Ejip. Sjatent CM030 

OiKCOTit Card. E14195 



Di*G Drive t?69,95 

RAM Enp Card €236.60 

Main* printer. .. £.399.9$ 



There's a Spectrum Centre near you . . . 



ABEflVSTWYTH 



ASiiDltt It G*ll*ivi<i. 
Jl*-« S1 «>JGtl9aiJ 



ABINGDON 



liar < iilii Canpum i, 
31 SlHlS: BJ15.212JI 



ACCRINGTON 



PV Cs«p (in. JU aTatai si 
IIH34.2! -Hilt 



ALDLRSHOT 



?**id iaaagliii Ccnpaiat 
Caaua, 11 SlllK* rU 
«l»!«l» 



•MICIION 



bar fin HintE-ad -:? ' " .' 

&t.L^iiiza;i 



A5HF0RO 



A|>1i« Caspian Ciilra, 
1 JtiMn Pans* Cij«»»d«»fid 
»«« *»Si t 



BANBURY 



Cq-puIi- Mai.. 2 CfJli.ttM 
tliVilltt 



BARROW- in 
FURNESS 



Ptirjw tamp nt' Ciaut. 
II Owe* 51 DJ2S J*35> 



BASILDON 



ttdJuy'i J I ]2fmAilk 
Tartu Cinl'i DII12D11.D 



BASINGSTOKE: 



lipkar'i, J J Miriir, Biti 
nm 77071 



$*ii«n*>r U | ::>(-» 51 



rIEOFORO 



SliH4Lli . HiMidiHM. 

illiOJil IJlll(0;iFI«(| 



BELFAST 



*it»ur Ha>i*n Lid 
!'CriltV:iM<aSl Di3J2*SJ)! 



BIRMtNGHAM 



tfiitwaa^i, jitarn-iKiin 
AriHi «l JJC!'I 



BOSTON 



FH«ii«a*C*i>ag1i'(. 

1 1 tiHiati t«. SIB t* Til 



BRADFORD 



**»l*1lil. 11 CMtptlt 



BRIGHTON 



Caprict'*. 1 Im'i fi 

tvmtn 



BRISTOL 



•mill Canpuim 11 d . 
I. Pfl ft**, Cf,| 3M1U 

(Jil'Dptn »gl 



BURV L.-, . 



MiHi.Nin.ri., ; Boil tl 

Tti fBAiCfin -j !;{-■ 



burv 

st. edmunds 



l»rt Ctnnrii Ci<iin 
■ J\il«Sl.«J*irDS7I2 



CAMBEHLEV 



Ciifia Am iMics Caafvrtai 
rjhincnl ].$Hi4* Si 

(6J?4HJHt 



CAMBRIDGE 



HP It* , lIiKi-fTfirji, 
C.2Z3UW 



CAfJTEHBORV 



Kaiti WtcidSriiaati, Cc^utu 
H:mt. ■:paimS-.D?JT»JOII 



CARDIFF 



Hin»il|Cai. 1> t3Hifh£l. 



CMELMSfORD 



NlllH KaVMaaTJJH 1 1 4 , 



CHESHAH 



Bit* 'hntgrjiDf i 
C«mf«ltfi I ! J Hi-si Si 
04*1713)73 



COVENTRY 



CaytJIl'i W-cii C«nlr< 



CREWE 



Hicrvapju. 123 h*nEjvli:ki Hd. 

T|t IS>1 ^tllihlitj <>?d|h| 



DARiltdCTON 



McKirina • iiam. 



DERBY 



C T Hiiiuiiii. <t Canara 
ffcafat, Tup ipjl :112«'M 



DUM FRIES 



Vn..Li 'i ffjiii*5i 
IUHW 



DUNSTABLE 



Oaimai. f II (lrjijVYiir, 
011} lain 



COGWARE 



Smttr I 4, ! J( MrgK Stttll. 
tt-Ml Hll'Ittv 



EDINflURGH 



Til* Silicon -Cltilta, G Mnligui 
Ji, 031ilMMS 



EVESHAM 



Ticment, Tr< ,?}{». 
tiKfala Si.. 4311 1(*|4 
IJM1 Cm-i>»4i 



EXMOUTH 



Ojm Chaa«l. 11 Tr*« 'trinf. 
01MJ 14BJ Umlfju-n; 



GLASGOW 



Vicl«r Hani) U« . J40 Jlftl. 

St. Ml JftliK 



GLOUCESTER 



T*« Maaal Sling, '").( I fearcataM 
SI. ID4S2I41HH 



GRIMSBY 



R. C. JaNrtiin Lid , 

:< fnargai*. ^,n'iid Cfnin 

J4TJ 410)1 



GUERNSEY 



Snl's. IS la* Ptllif. 
Sl»i!tn*vi >Ml!2i«S7 



GUILDFORD 



Ihi M«di1 Ikaa. 1) Svu tin.. 

^ C 7 5-7" r^F 5 M11S 



HAMILTON 



Tin Dre*,ldn Canavliri, l-ll 
taJnw it B«Hf8Jl»l 



HARROW 



CaiaiTi Am M,[i» ft miiKf 
Picnnn' 24 Si 4nn"im 
01 4?JH»t 



HATFIELD 



M irramai 14. ; C-juNid S; 
lD)J?|l|413J 



HEREFORD 



Hil^itr HtTtth llf. Ulrul 
it MlJJPSDf (JtlJ OlffllAII 



HITCHIN 



Ciliri Aiti Unit Ci apattf 
Ciimm tlA Htimiiflt H i 



Tm CinpuUr Cialra 
Raid 'MIJiJHII 



ILFORD 



fllll.l.ip.im I Lrrtiwmif, 
imiI I* j*iit>ilfiji 
M.i-iHf BI,S.»eH4 



IPSWICH 



liairtnlat. Jltftwn Si 



ISLE OF MAN 



I. at, Cllltllrl IMX.1MI 
Vitttri.S: flaaalif W24J412 

1.' h r Djt" Hj! 



JERSEY 



Aadlit Cgmpvlir Cimri 

7 Pali' If., 

St "tr.»r dJJd.Hwn 



KILMARNOCK 



Vaaiull. H *f-»oiH 
SUB 5217* 



LEEDS 



■ ■» & lli|h, 4 L**nH Br. ;sm 
D112Jti«l 



LEICESTER 



Vaangi 4D 4! Siln-Ji 
•S»)>MrM 



L1TTLEKAMPTON 



Aia^ekaitlidl . 11iH.,iii 

tvmwttw 



LIVERPOOL tAimraaf 



Hir,nl*»l SI.-].' A'jrh-irl 
MM.' «l.*2HrB2 



LONDON EH 



MEGiwiai.HtErihaiiU 
hir.ip«i Dl 532 OS3-5 



LONDON EC2 



Dlrrtn Comjutir Cull*, 

liSfeertiti 41 I3B313S.IU« 



LONDON SE1 



OF 4DJ15S' 



LONOONSE9 



Sajain 0m I. 3f S fnolltrit flj. 
Kt-(n>irt.3i.*ilijli 



LONDON SE16 



ClMKWll 1 1* . II ; Hi i . iii 

Ptikkaa, Oi.fJSfJM 



LONDON SW6 



Chrku MiErni Ltd . 
iiJcdinPfirl. C'l 3ISR494 



UQfJDON Ml 



AS f* y „ rn Sm .■.. , 1 1 i Uf fif 



LONDON Pi Z0 



CutlihkrTi Lid . '1*1 H (►** 
11 «f im 



LONDON NW9 



Maticit*pi. ii) Ti)iHr|(« 
Laa^aaHW* 01 .9*4)11 



LONDON W1 



Pli'B*. < fdifliri fliud 
1I-M1W! 



LONDON W1 



C i Rlgaliri al *.| rain 5 ",« r. 



LONDON W3 



Cfll#rmi1it Caifijuiajaip. ^< 

h-iksi , fl,Lipn di an 7111 



LOfdDONWII 



Eliitraliimra, Hi Ht«<n I'll 
Gail. Bl 221 Itn 



LOUGHTON 



Hitra4M*T>i Caiaaii 

3M H-gl A« 
61 IS lilt 



LOWESTOFT 



JfhnrTlHl *U«idJ 
Meita.BJC J)?+l 



Taprr-ttari. 49 r>-;i,. b , 

BI3 tMin 



MACCLESFIELD 



CaVFTSajll A Ct>N|iE>bTi4 ClPilli 

niv -II Si m-j^tui 



MANCHESTER 






MANCHESTER GTR 



Mr Ultra Lid. , ! 5 ?ir!" )t( r. 

lift. 5**10a. 0*1 ,'IIJJS! 
• piaTHvi f" -?»T nil a p * 



MANCHESTERGTH. 



PASi.213 21!MirLitSt. hid*. 
HI 1U 1131 Tiln 441145. 



MANCHESTER GTR 



Wilding Ltd., HDunign* 
Splrsp 02W 335.12 



MIDDLESBROUGH 



tft Ki«in> -ft ■rin-n, 

1*0 Liqttrorpi' Rd NttHOii 



NEWCASTLE 0W TtNE 



NtHcaiHt Cataira 

■ Cinpaltr Hart, II N 

aarlaadlCi. OtsrilTit) 



NEWMALDEN 



31 H,Jr.SL rjl .11 J C4» 



NEWPORT IC 



HiridihlCai. HI Cprnnirc*! 

Si. CIJJ l?JI( 



NORTHAMPTON 



(J I ire C n n palin A Jril loa 

Ll* 1 .. ?IK,n g ,|hnrp»Hillr,*. 
B4B41 111)48 



NORTHWICH 



Caann A Caaipktir Ctliri. 
ITownSq iDWrHSJ,* 



NORWICH 



*i? Il 9r".f iitti Si MCT1 l$tt}± 



NOTTINGHAM 



Cam* CawaHiaii, J tit 
Tnaah rTi!' 0402 nil! 



NOTTINGHAM 



■•all 

31 * t lr,nl oaoJauid, 
Will IridfllcieCiH HIMJ 



OLDHAlYl 



MdmrS laiinii Cnmpaiari 

Ltf . Sd ralDim Si., 
M.I.SJ3K0B 



PrtltiN tON 



L>Pi<a Certipalln !1 l.pfti 
M»*M*S. -IOMJHJS133 



PFMBROKE 



M4«J2I7£ 



PETERBOROUGH 



Pilirairiuph CammuriiciiiQni 

*l Mislind Ad. 

0J3J4IM2 



PETERHEAD 



KaMh tail Cam ipuiiti 

1-Jt'l.i5r D7fi7tSH 



PORTSMOUTH 



C*mp.ntr caiaar, ill 
Ummirrul Hi r».f)i l } 3 ,j 1 
COaiAwf Sain] 



PORTSMOUTH 
W-a 1 <] rl<3 pvi |l# 



CI Micraliaa. I Oaatu fvik, 
S'OH 15*11 [jtit Oat*.**,) 



PORT TALBOT 



Mtcta (••>, ( B»pji lattaotai. 

T#H«l Atad, «B31 SE2T30 
Udll Octnilf) 



PRESTON 



Wilalini'i. IS Fiiht' (ilt. 



READING 



Quid Saundtri Campatir 
Cinln, BVu'd H.lirki. 
CI34SI0.T1I 



ROTHERHAM 



KaniitriWhiUMia. 



RUGBY 



T»*A»»*ia»itr.C™tr,. 

1 llRigi.-i-Sr.OJIITifii? 



SEVENOAKS 



Emm f nlJtr Cnnip j.trp.. 



SHEFFIELD 
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RESPONSE FRAME 



Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them "Response 
Frame". 

ACE MEMORY 



■ J have recently bought a 
Jupiter Ace, I find the 3K tin 
board rather restrictive. What is 
the easiest way to expand the 
memory, and what size Can t go 
up to? 

Do-iiahi Ti*t£.'lint0M, 
Vote, 
Brutal. 
A insK rampack for the Ace is 
available from Stonechip 
Electronics, Unit 9, The Brook 
Industrial Estate, Deadhrook Lane, 
AMcr&hot, Hampshire. The com- 
pany told me that although it U 
supplied as a 16K, unit, it can be 
expanded — using chips available 
from them — to JJR, The extra. 16K 
costs £19.95, You can net more 
detail! by catling the company on 
0252-1 18260. If you want to discuss 
your computer with other Ace 
owners, you might like to get in 
touch with the users' club. Send a 
stamped, addressed envelope to 
Rcmvofr, IS George Street, 
Brighton, BN2 1RH. 



BOARD GAMES 

■ My particular computer 
interest u In playing board 
games Wl I would like to enlarge 
the normal miniscule playing 
board from eight by eight to 24 
by 24. I gather (hat this can 
easily be done on the ZX-81 by 
Poking into the variable whith 
controls the bottom half of the 
screen. If, however, I Poke 23659 
with xero on the Spectrum 1 get a 
blank screen, remedied by 
altering the Border colour, but 
the computer then locks up. Is 
there a solution? 

D Q Dgvertou, 

There are two ways around this. 
Either use Print hash, or change 
your board size to 16 by 16. This 
allows you to have each square on 
the board occupying four character 
cells, and some pretty elaborate 
pieces can be created with user- 
defined graphics to fit within the lfi 
by 16 matrix. 



MISSILE GAP 

■ l own an Atari 400 computer. 
Knowing that you have one, I 
decided to enquire about same 
things which I do not 
understand- I have been told 
that there are player-missile 
graphics but none of the 
numerous books and papers 
which I got with the computer 
signified what player-missile 



graphics arc, or how they can be 
ope rated. Can you enlighten 
me? 3 would aiso like to know 
liuw one can use the user- 
definable graphics characters. 
Thomat Martin, 
Kerridgt, 
Ma&iafitiJ- 
Pm-l bunn, in his book Making the 

Mott <ff YiiUr Alan, explains that 

there are four players and four 
missiles on, the computer, each wiih 
its own colour register, size register 
and horizontal position register. A 
player is exactly eight bus wide by 
either I2S — double — or 256 - | 
single-line resolution. To create your 
player, you plot the squares on a grid 
which is eight by whatever height 
you want the player to be. You then 
put the numbers 128, 64, J2, 16, 3, 
4, 2 and I above the grid, adding the 
value if the square for the shape is 
Tilled in. 



ORIC NOTICE 

■ I am thinking of buying an 
(Jric computer. 1 will be using it, 
among other things, as a kind of 
electronic bulletin hoard for a 
club I belong to, I have see.it thai 
you ean get tall letters on the 
BBC Micro. Is it possible to do 
the same with the One? I cannot 
afford a BBC machine, and have 
heard chat the Orie would he a 
good second choice. 

Pairitk SAepton, 
Leigkiem RttssarJ. 
Thf oric has i number of 
commands — including the colour 
ones, of course — to enable you to 
dress up your text output, You can 
gel double-height characters by 
using Control D. If you want 
double-height characters, you enter 
as part of the program 

PRINT CHR$i4);CHrW27)rj 

followed by text ". 
The J will not be printed. Change 
the J to an M to get dau hie- height] 
Hashing characters, 



WORD PROCESS 

■ I am a newcomer to micro- 
computers and with Your 
Camput<r and a subscription to 
some books, have been trying to 
learn more about the mountain 
of hardware and software avail- 
able. I want to be able id- do word 
processing but it seems that as 
printers go from SO characters 
upwards, to have a micro- 
computer displaying 32 
characters is not the best way of 
doing it. To have to scroll a 32- 
character screen left to right 
does not seem ideal. As I arii an 



accountant, I want to be able to 
Compile financial software. But E 
feel that disc drives wilf make 
some computers I am con- 
sidering, such an the NewHrain, 
ioo expensive. The Spectrum for 
the price seems excellent, 
especially with the Microdrive. 
Could you give me an 
assessment of the home- study 
Basic course offered by the 
NCC Is it or any use to a 
beginner? 

BJOutn, 

Riyadh, 

•SuuJi Arabia, 

A esc mioko with word processor 

ROM would solve your word 
processing problems, but you would 
have to check that a suitable 
accountancy package is available; 
and also whether you can afford to 
add discs to the BBC machine when 
von ^ci it, The NCC course has sold 
extremely well. While not the 
breeziest presentation of the subject 
matter available, it covers the field 
very competently and carefully. It i$ 
one of the best overall introductions 
to Basic available at the moment. 



INCOMPATIBILITY 

all am still waiting for my 
Spectrum to be delivered. I do 
not know much about the 
machine code. I would like to 
know if I can use ihc ZX-B1 
machine-cod*' articles featured 
In the past in Your Computer, and 
if not, what modifications would 
be needed to get them to work. 
Fiarid F.(n<a», 
Pfrrrnvod, 
Southampton. 
l/JiFORTVNATEl.Y. the shori answer 
£i "No", Most machine-code 
programs put material on to the 
screen, and the routines to do this 
need to be totally rewritten for the 
Spectrum. 



DRAGON DAZE 

■ l have seen a R>-cat deal of soft- 
ware advertised for the Dragon 
32. I have only had my Dragon 
for a month, and am quite 
bewildered as to which is the 

best software to buy, I am, 
mainly interested in arcade 
games. Can you advise me? 

Gvtyn Parkiy, 
Paisley, 
Renfmcfhtr** 
The Scottish Dragon Club, I 
Walker Street, Edinburgh may well 
be able to help you will) information 
on commercial software. Suppliers 
of Dragon software include AfG, 
Software, 24 Mountain View, Peel, 
hie of Man; Stanley Software, 91 
Cradiey, Wjdnes, Cheshire; Saint 
George Software, 73 Ling Street, 
Liverpool, L7i DACC, 23 Wavcrky 
EV;i.i, Hi-L.iVy, Grcatci Manchester, 
WM2 "JBN; Juniper Computing, 8 
Pembroke Green, Ijea, Maltuesburv, 
Wiltshire SN16 9FB; and Wizard 



Software, PO Bov 2h Dunfermline, 
Fife, KYI I 5RW. There are also a 
number of Dragon books around 
including Dragon Load and Ge t 
Making iht Mwi of Yttrtr Dragon 32, 
Enter iftt Dragon and Dynamic 
Games for the Dragon 32. See also last 
month's review of Dragon suit ware 
in Your Computer. 



DRAGON LORE 

■ l have recently bought a 
Dragon 32 computer and would 
Like to know if you could 
recommend a hook on pro* 
gramming in extended Basic. 
Also, could you tell me which 
other computer software is 
compatible with the Dragon? 

Mn J Btgg, 
Abergavenny, 
Goertt, 
There are two books on 
programming in Tandy Color < Com- 
puter Basic available from Tandy 
dealers. Ait hough these books deal 
with the Tandy Color Computer, 
they apply to the Dragon as the two 
computers appear to have virtually 
identical ROMs, Because of this,, 
Tandy Color Computer programs 
will run on the Dragon J2, if you 
manage to buy the software on 
cassette. A> well as the hooks sold by 
Tandy, there are several other books 
on programming the Tandy (Color 
Computer available in the U.K. 
which should prove of use. You will 
probably find them advertised in this 
issue of Year Computer. 



ROM SWEET ROM 

■ Reading the BBC Micro- 
computer literature, 1 sec that 
"up to four dUTerent lflK inter* 
prefers" may be fitted inside the 
machine, and that the Basic 
Interpreter supplied is classed as 
One of these. Arc the other 
language ROMs — Pascal, Forth 
and Lisp — ■ available yet? Is the 
mnemonic assembler part of the 
Basic ROM or Is it part of the 
1GK machine's operating system, 
and therefore able to be accessed 
by the other language ROMs, 
Will it be possible to buy the 
Micro fitted with one of the other 
languages as standard instead of 
the Basic interpreter being sup- 
plied? 

Af ft" Needham 
Clithtroe, 

I .jyiCiHttin: 

The other language ROMs are 
being developed in order, with the 
Pascal one first. The assembler is 
pari of the Basic ROM, and there- 
Tot e ..annul be accessed by the other 
language ROMs. However, it is 
possible that the other ROMs may 
include assemblers. Acorn tells me it 
has no plans to release the computer 
with any onboard language, as the 
initial choice, except Basic. 
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THE DRAGON DUNGEON 



TAKE INVENTORY! 

You've if !ed N,S,E and W and failed 
to find the particular treasure of your 
quest. Now is the time to "take 
inventory" at the Dragon Dungeon. 

The Dungeon vaults are filled with 
peripherals, books, software and 
other goodies, exclusively for the 
Dragon 32 owner — from recorder 
leads to Editor/Assemblers and from 
arcade games to Data Base Manage- 
ment Systems, 

Our stock of software is selective, 
since we believe in value- for- money. 
Feed your Dragon on the best pro- 
gramsl Current best-seller: Sala- 
mander's superb Dragon Trek' 
(£9.95). 

We try to Stock everything 
published on the Dragon. Try the 
'Dragon Companion' (E4.95J and 
discover 12 graphics modes! Current 
bestseller: David Lawrence's 'The 
Working Dragon 32' (E595), 

'TextStar', which stores Six pages 
of A4 per loading, now in stock 
(£12.951. 

Send for current listings. 




DRAGON STICKS 

Top quality double- potentiometer 
joysticks, for the Dragon owner who 
demands arcade action, Sensitive, 
but tough and reliable, Dragon Sticks 
will keep on zapping when others 
fail! £19.95 per pair, inclusive VAT 
and postage. 




DRAGON'S TEETH 



The Dragon Owner's Club monthly 
newsletter is packed with news, 
reviews and information for the 
dedicated Dragon-basher. The 
Dungeon Master is collecting all your 
tips, discoveries, reviews and 
"beefs'' and will send out guidelines 
and payment rates to those of you 
who feel like breaking into print! 

'Dragon's Teeth', which is 
published in the last week of every 
month, includes hardware and soft- 
ware Offers, Club members adverts 
and local Dragon user-group news. 
Badges, T-shirts, Dragon sweaters 
and similar for extrovert owners! 

Annual Membership (including 
'Dragon's Teeth') £6.00 six-month 
trial subscription £3.25. 



THE DRAGON DUNGEON 
P.O. Box 4, Ashbourne, Derbys. DE6 1AQ. Tel: Ashbourne 44626 



Viking 
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COMMODORE 64 + VIC 20 SOFTWARE 
FROM VIKING 
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PONTOON 
£5.95 
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ALSO SEE ADVERT ON PAGE 187' 
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software me 



Software File gives you the opportunity to have your programs, 
ideas and discoveries published. We will accept contributions for 
any home computer provided they are submitted to Your Computer 
exclusively. Please double-check your programs and specify the 
memory they require before sending them, preferably on cassette. 
We pay between £6 and £36 for contributions published. 

bjirkwards he will bite himself and die. Every 
time he eats a fruit he grows by one segment. 
When it reaches a lenglh of 40 segments, you 
will have to guide another faster baby 
millipede on u new screen. 

y©U have 3 lives at your disposal The score 
is constantly updated and because all the 
calculations and the printing of the millipede's 
segments are done in machine code, the action 
is very fast. If you want to change your speed 



Millipede 

Shingo Sugiura, 

Putney, 

London, 




You MUST guide a hungry baby millipede 
gobbling up red fruits whilst avoiding the 
deadly rocks. Naturally, if you guide him 



press Escape, This will revert you back to the 
instructions without clearing the high score. 
Use Z & X for left and right respectively, and 
the colon and oblique stroke for up and down. 



Lines 50 to 240 


machine code 


Lines 250 to 330 


sets up screen 


Lines 340 to 500 


main program 


Lines 520 to 700 


initialise variables 


Lines 710 to 900 


instructions 


Lima 910 to 1030 


sets up screen 


Lines 1040 to 1090 


prints the rocks 


Lines 1110 to 1200 


prints the fruits 


Lines 1210 to 1240 


print!; score and high score 


Lines 1250 to 1280 


new screen procedure 


Lines 1290 to t310 


check? the colour in front ol 




head 


Unes 1320 to 1360 


death procedure 


Lines 1370 to 1390 


ending procedure 


Lmos 1400 to 1420 


delay procedure 
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1369 

I3«t 
. 

13*3 
13W 
199] 
14» 
.410 
■ 



FUlHTTPe. i3,Zu<.MK* l»^CHft« 141 rnSLLWEBE" 
«1NT'C»«K 131 )>Tf*(.ll3j-nf CHINGA 5UG1UPA' 
PfiIHT'CMP*t 132). -y*j mul «ul4* tn* 4f«uj,AO nlllintf*' 
PP1MT CH?*<I32>, -l&u«*d» th# rt^. fruits MLt tv^tdln*- 1 
fAINTT C>*« 1 32 >i " th. r<K< ( ," 

WitiT QMdui.'ir i» tf) *,o *vhtf* hl« b4eK<«*r-4» h*- 

WlMT CHR«13£^-.tLl bit* M« t#tr *t*J dlf." 
pfilHT C**i*<]Jf.. " Y«i h 1V « 3 tlv«l.- 

to eh*n*» u«#i fi-«*i tsatK .." 

0C*rt*0LS -" 

I* 
J' 



F«IHT 

Pfr]MT'C>«»Il33 3 
PPt HT '£*»•: i*4i 
PfrtMT 0)«*tl34}> 
PKlhfT C*«*(:iS4>,"LEtT 
PSIKT CHR»f lMSU'RJCHT 

FF1KT-- Itfut 3*. .a CO F*»t to f ilowi 
ILi* ■PRINT. TU-l »r«»r&.n^-l)i:0 
PRtHT' CHR*< IM 1. CHH« i 3« Jj I«K7S 
fiCFtflT tMTlL KT-32 

enopiwc 



•j 'R£POTi5e-iMSTr«-eii343e?»".CiT* 



Prasi SPACE 0** to inn' 



Wf Rsgc«-*i l COLOUAS 

VCO31-130-22* PKJNT- HtLLEKW *jCH»t«22« 
PRUn Tfi6*2,2>,Stfttm^M.tWt*224j 
P«tlfl TNKj .i; ),S-T»itvC*i;3*rC*P224> 
PC* k«.L-2 TO S7 

P»IHTT«<: 2 . W*L1_ >C>**a84 

Pft] NTTAAC 3~ . 4«LL >CHft«224 

6CUH6 til -l#,UAj.uii*100-2 

P*0Cw*4tOf ) 

NEXT unti. 
PftlHT TP^K3.»i. -Scop« ".*ca-«^:,TR6t£Or30>i "Hiw* few* ".hlMi 
PRINT Tfle<3.31>j-Llv«l l*ft * . 1 1'*''. , TFB< 20- 31 J, *S<y««n *; »Cr wnftj 
DCPfKE 

PC* 0eST»l TO *C-«n3ft3*|0 

F F I STTFfl^ R1«K 33 >*3 , Pl«< 2« M-2 KHMflt 
WJNOO. -13,6.1 
PftO&jJLf.c tOC I 
H£XT (jftST ENDFPOC 

OEFPAOCf <wd • COLO* J 
f» F(K»»1 TO W 

pR0CtMit<i*e> 

SOUH0 1 , - ! B, RMT> 2M f- 1 

PCIHTTfl6^.PKi< 33>-S. CKK24 >*2 >, "t- 

HEXT FOOO 
VMI1T/»j31.17. 1S2JS 17,1 

FRllfT TRB< 19,151," P«nf, |- PP0Ctf*lt<20M> 
PRIKT TI4KI8 15J. - 
Er*PR0C 

&eFPHIKiiui*»ric* COLtX«0 

IF fcor*)(>~hr; THCh hi *>■«:<?<-•■. 

PftlHT TflB'? ?«?. jc5r.v:.Tflef31-M>.hi:-; 

EHoniae 

FP(Kvtlt(20M> 

icri|,i:i.itr«ii);.l lfMd'l»t*dl9 K i»**d<D THBI irMiM CU 

EWPRTJC 

DCFPRpCchad 

IF c*15(- 1 1WH tPPTlXiwCBrrt-H ■7LCT>r^— '*L<TTHi;>*i 34XtC>l , I . l,?'E>BPPOC- 

1F CoU*4 THEfi FfrOC*»*d'E*PROC 

CCFPROMttd 

50(jt*o.i.:o * 

Hf*3t-Uf#5(-1IF li(**«e TWIN Pt»C«Tt4 
CLC'C0T0276 EfCFF:: 



tiEEPROC*t<l 
GCT'OSWnEMCPRJC 

eeFppoc*.»ii<; T s; > 

FOP Drtu!t<« TO TVHEXT D>I*y% 
EHOntDC 



FCPEBT LjrifTL C£T-3£ 



Surrounded 




Afar/f Eastan, 

Mapperfey, 

Nottingham. 



Sl'RROL'MI) IS a novel addictive game for the 
ZX-81, requiring a good strategic mind, The 
program rakes up just under 4K of memory. 
The instruction and a sample of the graphics 



ate shown with the listing. In order to make 
the program easier to understand s Rem state- 
ments ate included. The program gives a good 
example of how to Peck and Poke into the 
display file. Another interesting point is lint- 
3020, This one Hne replaces: 

IF R = 4 THEN LET CP = CP + 1 
IF R = 3 THEN LET CP ■ CP-1 
IF ft ^2 THEN LETCP = CP + 33 
IF R-1 THEN LETCP^CP + 33 



1 




■1 ■M^BJtHbittal^MiMC 


a 


nun 1 BMliSQ 


3 


Ltl HC-e 


B 


liOJUB 31BB 


If 


LETT PO = llB 


99 


l.USUft l&BW 


30 


LET ZaB 


*i 


LCT CO 


HJ15 


UtT tftlNKEt'l 


ii" 


IF !*■-** THCH ftCfTO MB 


£19 


l£t u»PU 


HV 


if- ico&e 1*1 >» on fcoot i* 


> <33 


THEN GOTO LOB 


|M 


LETT PO.POt 1 It-"6"t - lt#»"S"l 


+ 3-1-t 


II»»'-6"J - tl*»"7"»* 


1!?^ 


; ■ i t r>+3 


IP:' 


LET Pk-UfcF-K lA3Wl«SCr>PEEr, 


163»7+ 




(continued on next page} 
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SOFTWARE MX. 



i 'continued from previous page) 



lLie IP PEEK PP«-l£ifc TnCN Ct/rO r *f& 

00 

195 TF PEEK PP»53 THtM GOTO M« 

a 

137 IF PECK Pf -- 10 THCM &OVO *0*} 

14.& POM! PP. £3 

i+s poke ipeek isa96*?"=t.*F'CC*i. i 

W97tum ,« 

lse soiUB aeee 

1S5 PRIMT nr sn... sv. <"■ 

160 ooro io<* 

-i.iJti.llS tit.M it^FM PLMViHfi *ifetft I f 

Iflfll rofi fl=l YD 6 

1002 PRIfJT FIT RNDlS .RND*30.: "O" 

1,004 NEXT R 

1006 PRINT fiTJili 

1007 PRINT IBMiBV^BlMi^HBMBi^K 



3025 (-ET P/'PtEK l^OWi t«l tPCER 

16397tCP t-1 - 

vtaua lr pcck fz-iafl thKh GOTO 34 

00 

S03S if PEEK PZ-sa ThtN <*oto aia 



S04 POKE PZ.13B 

30SB RETURN 

pog^i rem <**EXPftm> rRf*it»t 

=104 LET Z»Z+1 

aiea if z>i* then let r»ia 

aie« i'use p£j« 

P-10V J»GK£ Ol>.a3 

sua print nrr r,i," 

ana print tab i;r 



1010 for iuTto e 

Vin^H PBIHT "iMRB 31j 

1030 NEXT R 

1033 FOR H»l 1 i IS 



10*U NEXT fl 

1B43 PBIHT HT 18,8, 




SIBB 

T Z + 
2138 
7999 

3 an? 
6307 
13004 
ilOtfl 
8900 
0000 

9810 

*03* 
M 



I »: 1 



PRINT HT 2 ( iPNl>fSff* tlj "O" 

RETT URN 

RiTrt + *YOU UINH 

dfilMT HT B . B : " JHW J _J jlf 
POKE (PEEK l&3*i&+35J&tPEBI 
tLtll ,0 
POKE PP.lSt 
SOTO «B30 

REM **YDU RRt DESTROYED • • 
POKC (PCEK M338+JSft((*tK I 

+l+d .a 
poke pp . a 
PRINT «T *,1*. 
IF c < -HCV THEM fib 

" RT 1.3; "EfcTWr 



9100 REM lUMbtftUaiUlftll 
{•110 PRINT TPB 1 S, - "EU13IEIZCT" 

41130 PREKT ■■ THE GANE T*«KE.3- PL 

RCE IN fi", L1 BLHCC, FR«"C COKTAINIH 

C RBOUT r","OBflTM PTTi O . UH 

CM V(JU MUOT" ."ROOIO. YOU PLLtL i 

9140 PRINT " IMUK'F.H, flfTEH VO 

UR TURN, THE •^"COMPUTES UILL PLSC 

C ft BLOW ""■V - h ' IN ft VACANT JAU 

RRE TN HN HTTEHPTTD &u«tOUrU> YOU. 

IF YQU HIT H" , "BLOU THEM YOU RR 
E EUHPQURHTtO . " 
9150 PRINT " BUT IF VDU NflHflCE 

TO NRKC R","BLOB LRN& ON « PIT 
YOU MILL BEE'",' , *THWT THE PRRHE EK 
PRNDS. THE OWLYURY TO 5UBUWE CE 
RTRlN DEATH IS", "TO RLftLtl 1 Hr U* 
HY LINt, 1JHICH" . "CRN ONLY tit. HEft 
CHED BY rTU(_i_¥" ,""erx-PHNOING THE rf. 
RME. BUT DON"*T">" EXPflMD tT Pft"i 
T THE GRAY L. IMC . " 

9iee primt en si.a;"(HTT «■**■ «erv 

TO COMTlMtJE) ■ 
917« IF INHEY*="" THEM GOTO 9178 

giee cls 

PIH NT 



■i?t.',ti |oni - 



1043 PRINT RT 3.11;™|- 
10+6 PRINT RT at.a,nr. 
103* RETURN 

ieoe rem (tPLriLt bi_ot i r 
£000 ler cp»po 

£B1B LET R INT IRNDrtl tl 

P0P0 LET CP-CPt IR»*J - *R-3> *»»»* 1 

R>2) - IR>1) > 



'JB.Ili Lhf IfcjC 
*»»*& PRIHT RT 31,2. 
■JtSii* PRINT HT 30.0, 
r jObB PRINT KT 21,2^,. 

II* INKEY»o"" YHCN «iTO 




006S 



9070 IF 



W7S CLS 

Q06B GOTO 



INKFTYfrT 



THEN GOTO a0"7« 



Is' 



BMO IF INKEYJt 

9S40 CLS 

S2S0 RETURN 

9096 5HUE "5ilROUI«" 



THEN &OTU 92? 
THEN GOTO 9231* 



Block blitz 

Robert Newton, 

Wadhurst, 

Sussex. 



THIS COMBINES attractive graphics with very 
interesting sound effects. It is based upon the 



Vic-20 game of Blit^ and helpfully tells you 
how many people you massacred if your 
aircraft runs into too many tower blocks. A 
high-score routine and variable number of 
chances have been included to add the 
competitive nature of the game. If the 
subroutine at line 7000 is included, then it will 
start up with some attractive large characters 



using the machine-code routine of the Horizon 
cassette which every Spectrum owner will 
have. Just run One of the programs on the 
Horizons cassette and then break the program 
and type in as a direct command: 

SAVE "mc" CODE 32256, 300 
to be saved, after iht Blitz program on 
cassette. 







&-&T 10,13 -C*. RT le-S&i'LB, 
114-0 PRINT AT 9,7j"eVSl 9,J 



a 

fU5R 
34.^4 !Ct;.'lBe<SlS,-Sl3> 
n-O TO_T 
JEfiiD o POKE USR "J»**n,n 



"a* +n /a 



>13,219 -219 .-2S5, 319,^1 
3,313.319 ^ 

" FOR n-O TO 7 



1 1*0 PRJHT AT 9,7; "0 w ;ST 3,13; "C 
11GO FRIHT AT 6,7, "f-;«T S,13; "B 

HI4 JSTA V 0.m G iIe ( ? a +8,ffi B .3 S&J 



ITB6 I|r fx-23 THEH FRIHT AT f#,£ 




1SV>1 
IS4T 




lie dotpp a3i,&3i^S3i*S5&^esB J E^ 

1 ,231 .331 
430 FOR n-B TC> 7 

EifiTM E* >S*,E4-.B*,&El,iaB-.B3i 
n-0 TO 7 

_fi§» -*»+Tt,a HEXT Tl 
Pil*, 60. iS&>313, 153,153, 
n-0 TO 7 

S&fc,i53,£5&.-lS3 J £55-i? 






?i 



BEEP 



.&£,&& 



Sue v i -cd 



9,1 ,E0,ii6,aSfe-.35S,3&E 



n-B TO 7 



»Ke t5kM LET ke-C 
AT ©<■(£ "A »af* l and in 

You Hod "ie; 
id bu«ptd into *i KJ 



ifianrci and bum 



USR *J m +Ti.o 



JO T 



i Ci 

fiK-0 

start aa*£ 
How ioni rKtincci ~"; 



F«t nuit't' e. 
10 Farns ; 

IF IHKEY*--* THEN QO TO 3BB 

E5TORE lies 

TO T330 
End - crashtd ^.„ 

-i-Cllgi IF px<«r2fi THEM PRIHT «T »!#j 

402(2) L£T KC*S*tFX+3J - 1ST *c-©«t 

PLOT n SHIt ^MT IBM>»7J*l;XO,l» 




1S30 IF PS<>0 THKH PRIMT HT FSiFK 



n = B 



P&EE 



USR 



iri#n 



■j j 



A §55, 1+E .73,146,73,14*, 
T^73* 



n-0 JgJZ 



POKE USR -h"tn,a 



IE a. BRIQHT o 
_ lltlT AT El ^0^ "rnmMHrinnrtnnrt 

AT u ,3© 

i 
ii 




H > 11? BEEP 







rV.ft.0J *Bnd 



BHI>* Ik? 
B0; HEXT n 



-c THEN &Ci TO 4000 , ilfiB PE3HT AT 0,0; *Bod turk^Ou 

>-ge JHEH LET FMT»ij*l hit a toierJbUcK onS bffcir u^ - 

„. 4l8{ PRfflT^YtJU Sad * it-'* t hanct 

>-£9 THEM PRIMT fUT *^l- Z f \ca a ti.w tere n*x\ tiM T 



FM^-SS THEH PRIMT RT »:* 

rX>«e9 THEH LET P* a 
*> y»F V + 1 
Q*-I>1KEY* 

ih!:e'/*-"' t 



THOi GO TO ISC 




|Jt e Q ?F f lS KE Y*-" S TiEH e OO r TO 411 

41? 
43 



i«!»SS 



1C330 PRIHT ST_a-3; "CC-TfiT _Si'5- ■" 
VAT *,i&. "DGG'^AT w^lQ^C* 



nt 



! ,^4.: 



G i tm *,* 



IS, IS; ' 




ilipR^ ^.^jej^if^ i 



f^THEH^lX' 

. Ti'.tn i.i-T &x=ie 

F b^3p T 5ff l FklHT b &f F a*-b 
_HK E. "M" _ „„„„ 

"KEF ,001 ,60-fey 

7-""^' J:. ^ — ' . j ■> j, 

F pw2i rtHE fx>-S9 THEM GC 

TO 3000 

PRIMT QX fv^n-J. ■ " 

TfiEH^PR^ RT f-,S 
lF»»fst4)=2 THEM LE 



PRIMT A* 
ITjT l»x>SI 

[704 IF fiTTR 

I70& K IP tO-c TlEEH QO TO 4003 





S#***-LEN F*jy2 



■ >LZH 
n«l Tj 



P« ? + *^l 



o"e 



(continued on page 165) 
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msmwm 




MSCAP£ fkohtMtNt 



%fll/BtJtAfflt fc ft/T/?U>£i? XtkAfiCADES 




Cruising 
on Broadway 

Behind the wheat of your 
machine. Cruising on 
Broadway. You look mean. 
People stop to stare. Suddenly 
a black-and-white pulls onto 
the Broadway behind— its light 
flashing and siren wailing, The chase 
isori! 

Cruising on Broadway is a tyre- 
burning fast machine-code game tot 
the 16 & 4BK Spectrum. The further 
you can get the more difficult ii 
becomes— cash prizes are being 
offered each month for the highest 
scores yr 

£4.95* 

2 cassettes 



Blind/ 

A deadly duel, 

Blind Alley is what passes 

sport In the year 3017. Your craft 

must use strategy to out wit and corral 

the opponent —In this crazy development of the pursuit games of the late 2600s. 

After each round in the enclosure game more players are sent against you to test 

your smi and agility. Blind Alley »s the machine^bde afetjon of the future— now! 



£4. 



& 2 books from Sunshine 



The Working Spectrum 



lrwr* T :T*T;l ■!•>] 



II If WOPKIM', 



Tl_ 
>er 



i rst we I l-doc u ment 

..on of serious prog ram _ 

ZX Spectrum, Programs 

include a Basic Renumber 

which can handle Gotos and 

iOsubs T a character dictionary, 

a fife-handler, several utility 

programs and a few games. 

Each program is built up out of 

reusable subroutines* 

£5.95* 



* Submit your program to Sun thin* 
and your name could bo here next month. 



Th* Working 

Dragon 32 








Please send me 



I 
I 
I 
I 
I 
I 



SUNSHINE 



The Working Dragoo 32 

This is a companion volume to 
The Working Spectrum and 
includes several new features 
such as a Text Editor and a 
Music Composer and Editor, 
Other programs help you use 
the Dragon 32 as an 
accountant, for more 
advanced high resolution 
graphics, as a home tutor for 
education and for playing 
games Each of the programs 
and subroutines fs explained 
line by line to help develop 
your own programming skills. 

£5.95' 



VatieBtrntti enquiries wetoxna. 



□ 



The Working 
Sped rum 
ai C5.95 each 

The Working 
Dragon 32 
ai £5.95 each 



□ Cruisi 
on Brc 
at £4.£ 

□ B| 
s 



sing 

Broadway 
9* each 



Name 

Address. 



Blind 

Alley 

al £4.95 each 



I enclose a cheque/ postal order lor E. 

payable to Sunshine Books 

19 Whitcomb Sireel, London WC2 7HF. 



Signed, 



We can normally deliver m four to live days, 



d 



SOFTWARE FILE. 



(fitting continued from page 1621 
f-USft 322S& 

F*= 7 i»!8iF?- a i»i' 

f*-*© Robert Mtftcn": L 

Err s*s=2 

m 

[HK0 




***& Let 






cci ri t i n ui ! LET m» 
LET »»-!» SO SUfi 



Juggler 

J Cftartesworth. 
Kings-L ynn, 
Norfolk. 



JSj?fX!JM 



The object of this game, for the 16 or 4SK 
ZX Spectrum, is to keep the balls which are 
bouncing around the screen from hitting the 
bociom of ihc screen, To do xhis t you move a 
bat back and forth across the bottom of the 
screen, trying to make the balls land on it so 



they can rebound upwards. 

At first there is just one ball, but every 25 
Seconds another ball i$ added and your points, 
displayed in the top right-hand corner, go up 
in steps of however many balls there are. All 
the controls arc printed by the computer on 
running the program. 

For speed, I have written all the moving 
graphics section in machine code. This is 
stored in the data statements from tine 9000 
onwards, which the computer will check for 
errors with a checksum when it is run. 



1 BCrR&ER PfiPCR 0: INK 7 
1* GO TO 9Hfl „ _ __ 

20 LET •»-- JUGGLER 

. LET H-J.B: GO SUE 

I * 
"n irt if" 5 t- 

->6 - LET ;<-12 GO 3U» 

ECO 
40 LET •!■" H-HOLD ^ 

S-STRRT ", LETT x-14: CO SUB 

3S0 FOR *»» TO 10: POKE 32340+* 
► *.. INT <RNO*6i +3; POKE 323+7+4*3 
. I (IT I K ND 42 OJ +3 , POK E OS?4 »** «4 ■ 
1-ta AH& fihl&J.B*. POKE 32349-4 »a 
,1-12 AND flNOf.S) : NEXT * 

310 LET «»°' PRESS S 

let - »ai oo sue- 
aaa go sue see 

33B CL& . PRIWT BT 0,0, : LET l» 

li aft 35-0OB 

940 LET r >0 ! LET p^e CO sue) 4-C 



C3SB IT INKEV|5"h" THEN CO SUE 5 
OCI 
3J0 II" PEEK S3673S.S THEN OO 3U 

,222 LeT P~P*i-- PRINT fiT 0,37; P 
RPER 1,[, PfiPCR 0; LET I -U5R MS 

a?, ir peek as>Ho«t them go to 
asm 

300 OO TO 300 

4BP PCiKE 93B7S,e ; POKE 23073,0 

LET r»r+d AND r<>10l: POKE 32S 

31, T: ROME 33575 . r ■ POKE 35370,3 

»-&*r PftJKT RT 0,1; PAPER i;"HD 



UHD- 

L'RN 



r,t*T 0,30; "POINTS »jp RET 



t-PEEK 23072. LET H=Pr 



sia IF IN«EYH> "j 

IB 
BB* PO«e £3672,1; 
BtfUfiN 



* TttCK CD TO 3 
POKE 23673 , X 1 




Ml 



as -ib, -b 

a«f DfiTH 02^0 




,a,9i, 13*, ii9.3s.s*,3,9i,i3*,ii& 

J 4.5, 70,33; 9*, &3, 33,216 j 120, £15 , 1 
33.315,6a, 1* •-_ 

90OP OflTH 215,63,*,SlS.fr?.1«4,Sl 

s, 3;*,e, i, 17, JB.o.seB.iei 3,281 

*061 D-&TR 1&3, 223,3, 10, l^,33,5f 
.*.B,B,l*? t 339 ,17,4,0. SOT5 . 1*31 , 3 , 

223 ,196 , 3» , 10 , 13, 160 , 1& , ~2£ j 6*2 , 

a r J,bS,D>>Jl ,301 

J0W CLCSR 31999. LET J *= " 

PL ESSE US IT "j LET 

<-10 GO 1UO UOKi 
0005 LET tr-O rOD d «320Be TD 333 
43: REHD b: LET t-t*-b: POKE 4> , b 

mxT a-, ir £<>3i72o twen oo to 

0009 

9100 RESTORE 9103: LET t=B- FDR 

* -32300 TO 32B93: HERD b; LET t* 

l*br POKE M.b. HEXT A: IF- ii-JB? 

00 THEN OO TO 9999 

919T3 Drnn J, 07, 2 13, 339, 313, &S .0, 1 







1M 



&0&0 DftTft 31B,123,215,S3.ie,3lS, 

ea,»,S15,12,l++,S:5, 301 ,33, 9 ,91, 
lf>0, 3, 01 ,134 .71.3F,5*. 309,344, 1P(! 
, HTT* , 7 , 33 , 10 , 5B , 3 r 9 1 , 337 , SB , SB , 3 
,Ol,i4,jw. JJ.U.Sl .-S.35 50.3,91, 
ii4,05,a&r ,2JJ , lie- 354 
4970 DflTB Sa , IB, 50, a, "91. 237, 6*5* 5 
0,2,91, 24, IS .33,2.91- lit 237.BB, 
110 , 33 . 13& , 337 , fc-B t 2 10 , 33 , J> , SlTl* 



[ 7^9 ,01 , 337 t 16-e^ 237 ' 160, 337 ' l&B ^ 

9120 ORTR 20B, 142, 135,225, 17,0,? 

ie-0 , 337 , 160, 337 , 1&0 ,337 , 16B,?35 , 
193,1S, -39 

»130 DRT<* 305, 52 , 125 , B ,2 , 197 , &, 3 
0, 19V, 6.0. 16, -2, 193, IP, -S, 205. 53 
- 12S , 193, ID, -17, 201 
01*0 RES-TORE 9l*0 rijfi j -0 TO 7. 

WLW 1 t>: POKE USA "*'H,1>: NEKT 
a: PRTR Se,ia«,aS3,a6B,B55.255, 1 
3S, 60 

9169 GO TO 20 

9999 PPIMT RT 1U,7, FLfl5r-t 1; " 
CSTfl ERROR STOP 



Sound analysis 



Predrsg Sogdanovic, 

Belgrade, 

Yugoslavia. 



£&3J 



THIS Machike-code program for the ZX-81 
draws s;rjphics illustrating sound. Sound is 
fed in on the Bar sockeT. To Load program 
create a Rem line 45 characters long. Use any 
hcidoadef to enter the code. The prugrjm i% 
executed by RAND USR 16526, [f you warn 
the computer to draw one graphic and then 
return to Basic rype: 

POKE" 16551.1 921 N/Ll 



POKE 16552, Off. 

POKE 16553 .1 '. L 
or else the computer will clear display and 
draw again. The program returns to Basic 
when is pressed any key. The Subroutine at 
address 40tf2h - 16514 - in G 

register — l he frequency of the tone on the car 
socket. 

4082: 01 00 If 4099: 4a 

db f<? cb 33 



408e 



3c 

20 01 

Oc 

10 fS 

c9 

1600 

cc!82 40 

2a 25 40 

2c 

CO 

41 



cb38 

d5 

cd b2 0b 

d.i 

14 
05 

cb 72 
c4 2a 0a 
dl 

cbb2 
18 el 



Sub hunt 

Jason Bumford, 

Hanham, 

Bristol, 



'Jj^'jy 



Sub HUNT runs in an unexpanded Vic- 20. It 
shows a minesweeper on the sea's surface, 
which moves left and right under machine- 
code control, while the rest of the Basic 
program controls submarines passing at 
random depths and directions. The mine- 
sweeper can drop depth charges from the bow 
and stern and the submarines will randomly 
retaliate with torpedos. Each sub sunk scores 
10 points, and a deliberately wasted depth 
charge losses two points. A torpedo strike 
wipes our your score completely. The waste 
bomb key enables players to detonate depth 
charges in order to launch another if he has 
missed. User defined graphics arc extensively 
used. When typing in the program ensure that 
no unnecessary spaces arc lefl, because the 
whole memory is needed. 



1 P0KE3€878,19 

£ POKES? , 13 POKE 56. 2$ 

10 PPlHT-rwwwfllT" LL«& 

30 ?0RFt=?i SeT0-*r? FC*Eft.FEEK<ft+25£ee> r€XT 
56 FC*A«?432TQ75e3 RgfiBB 

70 -u*-.£fl B I EXTfl 

31 GOSUBSea POKES, 197 POf ' Egr^.p P0HE6F4, 1 1 Ft3KE67S,53:POKE6?6,34 0OTOU 

96 BSTA3, l,?,i3,£SSl^7.fe3.3l,l&£,l2e.2i4.232,^5.2S4,£32,24S 
110 W=trFil,J,5,31,e3>63,!>3-3l,2a4,224,224,i54>555,255.255,234 

130 MTfiiK, 6. 0,i3,0 & a-0 0.0- 4^,29, iS,4J 6,0 . 8, £6-28, 28, 6*3,354, 254 . 124 
t^7 DftTfie, 1 , 3fl 32, 67,&S, I3r. 137.240 . 12^2S, 1 9 ■ 1 ?, 145, 81 ,31 

138 Z)fiTHl : tC.H2,02,ft?.2a,?9.2B,lE.ft5,20,99,2C,lE,fl2,80,fil,ee,CII.Fl3,92,D0.O7,C8.02 
,F0,63 

139 DflTBSS, ftl, e&,CD,fl4, 02^1)6.05, C0. 14, FO,01 <C8,f©<21 . 99> 2S> IE, ft*, 22,99, 2C, IE, SC 
,ft2,02,S0 

140 CLR POKE3S879,lG PtK£3>£3&9,255 f^INT , '^*W<^a^;KKKKK%%KX^iKiWa^' , 
HI Ps-Ir(T ll *:»Si " 3VS688 

143 fl* (. 0>=»228l 222 1 21 ^ L 1 : 21 1 5121 91 2231 225 1 228222022283ir " 

N5 F0Rft=lT050STEP4 F= 'kL - r!D#<fttt0>.ft,3>> :e-VflL(Min*<H*(0),H+3> 1>> E-50 IFC-2T 
HEt*=ie© 

146 IFOSTHEliE- . 

147 POKE36875,SF0ftD»lTOE HEXTD P0KE368r5,0 ME>;T 
1 50 CLR V=36$?5 99*0135 

t&0 y.*7&34 L*>'. 

J 70 GOSUBWO t|t= , O0O000 , ' 

ISO GET fif$VS6&& 

131 PP!f-ff"fl»W»*WMMinHE "'Kl]D*ait,4, l>',"RrGHT*<TI*,2> 

132 20^lHT<PHDce^+2J> IFZ0=3TtCnC.OTO93O 

133 IFTI*>"00a2BO"THEMF0Rfi«255TOl20STEP-.l P0KEV+l ( ft NEXT P0KEV+1 ,0^«)T0l 000 
104 IFft2=-ltHENJf : ^L+-F422'-23TMEHP0KEX*2,32 FOts.EX+1.32 GOSUB50O 

155 IFLL=0THENJFnf = u . "THENLL^S KK»S C3S^B&00 GOSI.rF700 PWEH.32 H=H+44 

186 IFLL=uTHEfUFftt= , ,"THEfJLL=5 G(]SUB70e HK*3- MJSiJS?0O - OOSUB790 POKEH^dS H=H*44 

135 $yS680;IFUUOSTh£H£30 

200 IFFlt-V-THENLL»e SOSC-2 F0»cfH,32 F0RJ9-1TO38 P»i£V+2, 210: NEXT F0>;EV*2 ; e 

230 POKEX, 35 P0KEX+ 1,36! POKE*- 1,32 POKEXI^ - 32 

24fi 9VS680;X->;+ft? 1FK^.-KF#32)+21THEN P0KE:<*3£.PtW£X-1.3£-G«teUBS00J . 

245 3V3630 POKE V+ 1,240 P0KEW1,8 

246 IFLU-5THEHH-H+22 P0KEH,38 IFPE£K<H-lK>32QRPEEK i'H+1 ■ " ?2ThCHPI>,EH-22, 32 00S 
i-.-.'o 

24? IFLL«5T>«HIFH-<:£:120THE:HP0V;EH-22,32 

(continued on page 167i 
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BBC 

MICRO 

INSTANT 

MACHINE 

CODE! 

Yes, it's true. Instant machine code from a good 
subset ot BBC BASIC. Type your BASIC program 
into your model B BBC Micro, trigger the 
compiler, and your program is changed almost 
instantaneously into superfast machine code. 
For £3495 you get: Cassette version of the 
complete compiler (along with a version of the 
compiler for use with discs, ready for when you 
upgrade, the disc version being dubbed on the 
cassette after the cassette version); complete 
compiler lasting; extensive documentation and 
instructions. The compiler was written by Jeremy 
Ruston, 

THE BBC MICRO 
REVEALED 

By Jeremy Ruston 

\ . destined to become the bible of all BBC microcomputer 
users, , * 4 Personal Computing Today). If you've mastered the 
manual, then this book is for you, Just £7,95 

LET YOUR BBC MICRO TEACH YOU TO 

PROGRAM 

By Tim Hartnell 

'. . rakes you further into the cloudy areas of I he BBC machine 
than anything else IVe yet seen. . .' (Computer and Video 
Games! If you're just starting out in the world of programm- 
ing, then this book is the one for you. forty complete 
progr&ms, including Othello/Reversi. Piano and a host of 
dramatic graphic demos. Just C6.45 



Interface. Oept YC3. 

44-46 Earls Court Road, London W8 6EJ 
Please send m*: 

( ) INSTANT BBC MACHINE CODE -tape and book -£34.95 

( ) THE BBC MICRO REVEALE0-RuSt O n-£7,% 

( ) LET YOUR BBC MICRO TEACH YOU TO PRO GRAM - 

Hartnell -£6.45 

I enclose £ 

I "Hi illV --■ ■ llllllllllllllllllll.llllllHIUi.il >w»»V*^w»» p^'l fip TTrn-fflt'trt-rriii n-|Ti1lTi-ii»».i r ii la IMTtflT 

Address ,.,...,„.. .»,„„.....„ „„.,.......„.„,..... 



AARDVARK SOFTWARE 




. . . make no mistake! 
Buy professional software from 
A torn experts. OUR iow prices mean 
quality AND value for money. 
Only es.00 per cassette. 



< m *w « c ittrm 

Hill*? 4LIHS 



AARDVARK GALA XI AIMS - widely acclaimed as the finest 

game written for the Atom, includes features rarely found outside 

the arcade - animated score- table, theme tune, progressive hi 

scores and FOR THE FiftSi TiM£ r full internal/ ex terrai sound 

options' That's right 1 Put the sound through the hi-fiF Nc 

additional hardware required! 

AA R D V AR K I IV V A D ERS a f a i (M ul r u produ c lio n of the arcade 

original! Superb sound effects, smooth mode 4 graphics, hi-seore 

& animated score table - in fact the quality thai our customers 

expect from us. 

Remember Folks - AARDVARK never hurt anybody! 

Each game ONLY £5.00 inc. postage, 
Send cheques etc to: 

AARDVARK SOFTWARE 

189 Arcileigh Green Road, Horrtchurch, Essex 



[HBlBBHH I Presents a 



Range of Software for 

THE JUPITER ACE (3kand ibkj 

£6.50 EACH 
INC POST/PACKING 




H 



■fan "ml ■ w M 



iiu d* 



»■• 



- J ~~ FHrd *uw hM Jowl 



PA OOCMJC MTKM IWU CIE> 

t ^mm Cr *h ■■ Ai ** um-*. -»*bm hA» 

fnAn tm (tan mb) «U> Hliti am* 

ft.: -*' rm EO-tH Hr* to* *** t«^ ^m two *r> >h I An *m ** 



u, fe Mm* <&£ • 



■■VA.NTED: Good progr*™* tor 41 mjfctr* of fTiierC*. GOMJ tt*Trrn**»0*i fHati s*"m 
(O0Y * SAE for ay** iujIuiUmri ' 

Tf id*/ Export •nqutriM wwtcorrw ptaro To* *H#«it 



□DDanna 



nPBBBBaElB 



FREEPOST 

DOVER 

KENT 

Tel: 0304 821495 

Oi<iqu«i''PO p*y«il« to 
HI TECH MiCftOSOFT 



: MEMORY STABS 
□ CAVEflN ATTACK 
P MICHOMAZE 



ACE IMVAOEHS 
D SPACE BATTLE 
" GREEN KFHOO 



NAUE 
ADDRESS 



*66 VOUR toMPUlER, WAY 1^83 



SOFTWARE FILF 



Organisation 



Andrew Dixon-Sy/Yies 
West Croydon, 
Surrey. 



(<&$ 



This PROGRAM, for any size of Otic, turns the 
machine into a three-voice organ. It also shows 
how the play commands can be used to turn 
the certain voices on and ofF. The instructions 
are included in the program, and stay on 
screen while the program is running. 

The second short program for Oric, demon- 
strates the high-resolution graphics of the 
machine whilst using the pattern command to 
give the lines being drawn a lace effect. 
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■THEf*HJSiC3.a-e.i 
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$M 


1 






j« 


.HP ' 


--., 


A«J 


t 






*ti 


TF".»- 


1 
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(continued from page 765) 

jii r-__=5THEN[FH=:ai^0TH£tiLL=O PCKEH.33 FOlEH-22,32 

250 C0T01 3 

T tjj -L F-JUT(ftHDC2)*l£> fiZ-IUT FJti • ♦ I FfiZ^ 1 THENflZ*- j 

565 lFftZ=OTHE'-FC-i 

:■!!■ ■ nF*2k) JFflZ='imEfC->X-3 

5^0 RERKU 

SIS FORJJ=1TO10 FWEV-iO, J& F0FI9=lT06e HEXT POKE V- 10,38 *ySoi59 

^11 FOftl^lT^eHEKT IJEXT 'POKEV+2,0 FC*:L>:+£,0 FOKE^-1-D FnjKEK+J ,0 P0KEJ<,0 

&2:0 IfrTZ«lThCHLL«e PTJKEH.O FLP*;EH-22,0SL , :5S.C*ie 6€$USSee : GOSUE? r 0ia COT0&30 

€£l lFflr=-lTHeMLL=OPOKEH.C< POhEN-I'i.O SC-SC+16 rjOSUtSOo ■ M:iuB7flO 

&3© pokess.39 ss^s-reoToiee 

,10© PRINT u «SCO«E lllll it; fi£TURH 

800 F0RHH-o8ei0S80+52 ftEFlli ZZ* 

S10 GG«ftSC(rZ*>-48 H=l ; fc>C'.RHGMTJti2*-]>>'4S 

S3« IFCO>L^THEttOG=M-? 

&5e P0HEHH.OD+16+II 

360 HEKT W ' RETURN 

98fj F0R!*=?724fQ?F24+21 

Slfi IFP£EMI3*1>032TH£UH=I9 H»H+KK PQKEH , 33 PETUfitt 

S'i-e hJE^T-SCTLlRH 

?,H> 19-0 OO°250 F0R!«*!<^44T07r4«STEP-££ 

935 £VSei« 

&4& POK£:v:.42-pOKEV-irC!POKEV+2,0i& 00=0o-& FuKEXX+2a,32 

&5a IFPEEt ::;-22>=330RPEEK<:XX-22>=34ThEHt^=5 

966 IPI9-5THEK&C-0 POKEXX-22,40 POKEXX-21 ,4! FC*JJ^255T0I5^TEP-.5F0k:EV, J J NEX 
T 

?£1 IFI9a5THEHP0KEKX-22- i2 PfJKEKX-21 . 3^ Fvt-£V+2,9 P0KEV,& 19=0 

??e ttE^T-PfJiKEV+2,0 POKEY, 9 

see P0!E;:::-5i' fpiki "4niW(ar;:;;;:rc;: "-:.:; iSooGQGGBi ■ t30Su»?ee : cOT0i«3 

itfkW P0K£V+4*27 ■ FOl EV-t" ■ ^ 'K' 

J810 PRJnfTCVOU SGORED-SC" POINTS" PP]NT".tflNQTHEP. CO" 

1&36 PRlnr"aatV,'MJ*' 

1&4G DETfl»:lFflf=" " THEN1B4B 

195© !Ff:i#«"V"THEHJ^ 

10£D JFHt^-H-THf.HEHl: 

1&7B OOTOUMO 

UM PftlHT'aOWl TH1& IS. SUE ML*+T S" 

LilB PRtNT-iO VOU ARE fl S-H.IP TPV]H0TO ^TOP EMEriV SLfSS PFflCHfMG THEtP Tl^RtjET" 

U15 PPIrrr'H BUT THEV FIRE SflO<' < * 

I lib PRIHT'Ml VOU NHVfc 2 MiNUTES- 

112© PRlHT"jttavOUR CONTROLS- flftE;*'" 

1U0 PRIMT'-JlJEi FOR LEFT" PRIHT"*SC« FOR FIGHT" 

1140 PRIHT'BJI," fiHD S.B FOP F [RE" ■pRIMT"«l*'B TO WflSTE 6O0MB" 

1150 PP1NT"J(B NIT F«V KEY TO PLflV " 

Ub0 GETft*:IFfl* = ' , "TMEHllSO 

1178 jClT0t4f> 



551 PlDT1B ( ;. ".->«£ - 

SfcB Pl-- 

-1 1 -,^.»m Diwimti 1 

v:-f '. ■> ■.- ■% 

58fl fLOl:).?,'m INETHJCTIOW rtt" 
4D8 PLOT 1.9, -',' n*l— .* 1-7 :.. I - . .- 

Ell P^ill!-..- r -^JL4.^i*f*. C->- J« ■■ '..--- 

OTi. it, -voter. IVJ ;.. 1 , j 

>">-. IT. "TKr- >„n.-,» ... tn_ i«., ,.-m w 
fr4i3 -i_C'T-. 14, '<■. ' « if Hrl 

(3t M'hi I ji 'lit |l f •< fill i.vflt">" 

6HI & . r- .-.-...- . - t . 

if »ar -..'. ■- ,. - .: ■ s . 

'!8 «J 



] If SE* ■*.- DH1C PAfTEftK *,«♦ 

1« REn **•« Coorr .*h» 13S~ ■>- - 1 

"O BF't -»»- Aiiiim B-S ■»«• 

m* « 

7B SclNTtRKlJri i-SZi-lDO 
I I r-i-.ftKfl. i ..«■• 

IBS i 

lit SEffcftTiZrl*! 

i:i 1 

: -a *--(..b sib TO 3 STEP C 
1 -J I CWBS£f S.«. 5 
LLC 1 33Sk t, isg-i*R. 1 
iws e &Bfly ; , ' , j-;*fli Oi 1 
ITU t OFWU t.-in^H, 1 
: m ■ bt&* -iT9»'£»iti B< i 

iM 1 KArTEfcN INT1WOU KliT>*l27 
MB *£J(T n 

. :.■ . 
E2B UWTtL 

:^e wen ie» 
:4r 7-ofiJOtij -^ 



Bubbles 

J Berry, 

Rogefstooe, 
Gwent. 



m®w 



BUBBLES IS A game written entirely in Dragon 
Colour Basic. Listing I is the game itself 
listing 2 is a separate instructions program. 
You cm read the instructions now to get vo 
idea of how to play the game. 

The program relies heavily on the speed of 
Dragon Basic graphics commands for its 
fluidity, Circles are drawn, undrawn and 
moved [o provide targets for a laser gun which 
is initially drawn with the Draw command and 
subsequently moved with Tut and Get. 
Because I was limited to InkeyS for movement 
control the gun moves continuously — key 
presses modify rather than initiate movement. 
The only exception to this is in line 60 where 
Peeking location 65288 reads keyboard-mat ns 
columns to delect when [he gun is to be fired, 

The graphics commands most often used in 



the program are: Circle, Draw, Put and 
Get. Circle, as the command name implies, 
draws a circular form on the screen centred at 
X,Y and with defined radius, colour and 



height to width ratio — unity for a circle, other 

values for ellipses. The resolution of the circle 

is far better in the highest graphics mode 

(continued on next page! 



it 'LlSriMC 1 — l*H&JCr]r>S 

& 'HUlRllIIIIXIIIIIinXEEI 

38 CLS 

*e *-;•.: et;i». -!;..-•■). 

at ntiHr-** msm to urrwn #jhlh «- 

SO PR[tiT ST"*tHW33,-»-> 

V'B F*r.iiT-A C&&.1 VIRUS IS FUJflriNS H)*#«- 

« «[HT'FPWH r* SH1E9 IHSIM C05WER' 

H *aiHr-Bj(BLe3. TOUR TftJK *S L«W 

tee PfitHT-Hwwtoep is to shoot tv. w 

: IS PS LHr-BUBOLES EEFORE T*V WO* Trt" 
lii PfilJJT-flWJUUft, OLf ONE f« TO TOUOt" 
13? P>P>T-jXI* F3» TK l*flLE VBTUf TC «- 
;*fl PSIHT'HlHeC GUT,' 

:» [f [us™*- txfta is* 

1S0 CLS 

«7B FHiMT..STHI|«»Oe',-.-)j 

ies pr:w7"« ttustn. td hwooh eusi£$ »- 

lee pfitNT-ttratrtWiTEjf ekh Tine e>e is* 

lit FHIKT'MT TJiO THIWiiS HflPPEN PIRST' 

eaa PRjHrruRT b^ele sets siwcler, w 

?38 PRINT- IT 8E5I*S TTJ FUL FflSTtS. ■ 

24 PRINT'DtC CTtOt PfUBLDt IS THAT LfCER* 

2M PR!HT"CflrfBH OW'T F1IS THROUGH i«** 
34V PR!HT-HLS0. Eft T» CWS OH, THE- 
27B PfljNT-SKiN Of T* BJK.ES StaKS' 
fBO PR;NT'rSjr> TCtO^S.. REoglRIWC HU>I - 
J?t PR:H*-ftORE ftSMWTE SMQOTihE.* 

jaa if i'ke-'i-'- opto aw 



318 CLS 

32B PAINT Erfi!Mii02, , '*'J, 

T3S F-RfHT-i-i ICLCOrC TO HtPOW OJEWJES t>- 

3*9 PRINT STUIN&KK,"*"! 

338 PRIHT'TC CDtfma TW C»t«N USE TUf" 

35B PHIHT*FO.LaiIW «¥!■■ 

3TB PSiHT STH[N5*r93." *>)*t — TRHVS*5£ LEFT FnSt 1 
),-? -- TSfl¥£»5£ SIGHT PEfiT* 
1, 'H — TBflVEKSC LEFT SLOW' 
>i't — TJHVWSE RltXT SLOW 
>,"i:SPflCE 8WJ — P!RE OWNON" 



3« fRSNT ST*[NS*re3. 

in print s^Rini*;e3. 
4BB print §-K:*n*:9% 

^iB PRINT STPIH»(IJ3, 



HtlHT 



^2? IF 1NKE>*»" COTO 4W 

438 as 

«a print snuHStoii-"-), 

432 PRlNT'U •£(« TC HKON W.SPL1S M' 
466 PRINT STPlHSfc H, *-- ) 
478 PR3NT-THE &TE 5J55(S ARE DISPLffflEl}- 
48i PfilKI'rTT THE TO? RIGHT 3F THE SCSEEN" 
■SH PRIKT'lH THE SESlEKE CWE, HU-fiES' 
See PttlrfT'DF BUSnXS 1£FT lh THIS CfiHE,* 
51P PPHCT'SCORE <0EPB«* OH HV1US flW* 

■&W pfnrffBcctimevji ft* tbtal nuhbep pf-* 

5» PBJ NT -FJEJBBWH PESTHPVEP- - 
M8 IF r>*iTT*T" 03T8 Hfl 
W8- FGSf a»g TO I STP* -1 

3«e custw 

37t TIHHI^ 

see prist use- * 

Wfl PRIM aiTe.'HJOD LUO!" 
«» IF T3Pj£ft<sB8 GOTO «W 
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SOFTWARE FILE 



10 'LiS-lHC J -- BUWLES ~ P.BEJBTK 

28 illrltl|l|lf|ir>t,irllintl|ili 

38 GLS8 

« xof^smM:*-! MT-a-oflmcM 
Se aunrrriTv^ fifB*i5incc-i-mnE«i 

£9 Pin nBt».»>>KtW>.Vf0tf).VEL'.BU).RWWJ»5UHt|»,t2:,BL»*<lt,l?Ji9m>»CL»JK2 

6.e>,BCL0L&lK,aj 

78 R£R Pflfl#ST£fiS : 

H C8-*5289C:-?23 a-3 C3~J C«— I C5-*2 C6-J78 C?*LSO-C3r*ie-:s*l57 KO-lK'Ki 

in a«2>*'tti£ii,2 - 

111 (W3J--WCI6.2,'- 
[29«**>*Mmrlr" 

1» mB0C4S5SEENI,B'ODLI»! 0.1 pas 

14* crriB.swaft^j-eaouc-Ci 

13* OWH-BW.Sil t »ia»IWL«IL*H*L!G*[OT*' 

K» pfUKUil,*) 

17* OT(HKW.Sf ( 0,W».S 

188 F*JT<9..9M26.8>,8!;,PS£' 

1» GET* », 179 H: 28,197 >,».(! 

2« LI«<9.8W253,191J,P$ET.B 

219 ft*f-TKii«SHlCSilii1f5!9S- 

219 TTL<U*1 

230 GS9JB 319 

i**CWJ9 +£9 

298 WS^ UTtf 

wji v" 3 L949 

279 QJSJe 6W 

238 QKUP 4*9 

2K IF TTL>! SOTSJ 279 

3*» IF TTL«l t«K 0*4R<-1 RflO-WC*8,73 HOVE— 5 K5t*f-3'flff-flCC-8.23 IF flCC<8.5 TH 

en «cc«?.;.fcls-«;to src* ei.se pcls kjtp zw else PwruQxeow •f*v*kiai*> 

CLtiCftt PftlffT-Vftl USST-.pfiJWT-VflJ SCOPEfl "PRINT FWDIUj- POINTS' PRIKT HITj'D 

ESTPflVQ-'END 

3:0 REH K1BC Pfi* CIPaES 

338 WX9J>9 

339 FOR >1 TO OJ 

348 XCOJ-Flrt^JSB-JiRflfrltRflt 

sw v( a j-rhp *g-w5 >*r*o 

36» fiWKgjiPffi) 

3?8 YEU&niS/ftflD 

388 If x:a»!* mo «9«i» Ae maJuxm trtN xCLU^t^i: 

398 NEXT? 

Me if jea.a*-e t-ck «n.ota-:re 

428 REM Kt> DWH GUN 

«b crr(2,n>ti3,ise;.a*i,c 

458 SETf 28, 174 J-! 39. ]«).«*«, 5 

4«* onatH 

*7? istfi nci*C'ROW CIiSi.ES 

498 FjHKC.ltl>-<KC*«2.Ki).BC,P^£T 

318 PUTC XT. <lMXE+t«, KB }.»..»* 

328 **■»*>! BU5 

338 IF FMptflKXl C3TO «39 

•48 cisaem «*>,▼< mo i,iwkak>,i 

3"C " r<%o>l«»-ftttXRN> «1C 399 
Set WftHWKRNWPWtTJMJ 

999 IF HtANKie tH£H HCM>*lt 
688 IF WPH»243 THEN W«N>-243 
618 Clft2lE<HrRK}.YinK}},M£KRK>,B 

S29 PSeToftmj.WfrOJ 

438 IF TIPSK]« TWtf GOTO £34 

Hi HHm,' t^R pcfiTROl,? MIX CI* BWEI^KT 

«8 Rfcl XUW HC¥| SUN 

468 !F FtEK(C81»Cl THtN FWC'GtSUi 838 

678 HM-INKC^I 

S88 IF NC»-'- GOTO 73? 

698 IF N58-'. ' Tk£N rffvE-CJ 

7»» IF «*■'.' T>€N HCVE-C3 

7]? fF *RJi»'H* ThEK W/E»C4 

?2fl IF nC*" - '- Tt*H fKJVE*C3 



7J8 WCKWH.C6MXSUN*Sfl.C7>.BL»«,PSET 
7« fflu^-™jH*>*CrVE 

?s? :r kguhks or Xvuwca then hot— hove 
7«e :f rtui<a then ;*&«-« 

778 1^T(Wa^.56MI«U(t<'ie,C7?.ClWjPSET 
■; ; ' HTUAN 
7S8 RER Fiffi FIRE SUM 

818 L:NE(0F..t6>C»,vajH),PS£f 

eie plbv'P' 

338 LlWCOF,«)-(.0f,lfHP),P1fEaT 

a*e retush 

est RErt wir> — #au our 

8fi8 ■*7fft<»e tTESTHJ QF-XOW'4 

S7B FOR S-l 70 OU 

998 IF PK-(0>-B SOTO 926 

9?8 :F(0f-!J!ftXa!«CC>O«fl» « <0f-<B»e9!d«C>MCO>|l GOTO JM 

388 HTEST-I 

S18 IF YCB»WflX "HEN \WW-T< 8 J ' iC-3 

-is ;--- 

S38 IF HTRT^fi T*M «WJ t».$E VOISKWKJ 

348 JF CFJffi THEK IF ffi<)C*H T»«H IF YKCS TSCH TC-K8.MSUB 798 »£TWN 

S« COSLS 798 

5«B IF «UN*1 TSKEX RETUW 

37? REH RUB OUT t REM* 

9S8 C!RCU£<K<KJ-'Wj:)3,W*(K) > j 

9H RflKJOf lKfftKXl^Zi 

Li??? -E.' »:■.■;.' KH| KKMKK>KI0CK7>H 

1818 !F PRCOOJB THEN ClfSLE<¥iK>,riK}>.WCKK>.S ELSE HIT-HI'*: W£SST! K! K l . « K J 

>>wicx.ttl-tti.-j ajsi* lira 

le^e i>fl-SflKVEL(X^flCC5'5C»je 1949 

1838 RETUW 

|B4f REN CMONT'FSWT UtmX. TBXV 

IfiSO P'JT«aM.21-(at4,lflXHB-PSET 

]««• IWil«, 2X224, t« ^WhPKT 

!8?8 C>;-l)flia>tE»lB3S 

IFS FOR LODP-1 TO 4 

1BW W**C«L05 

:i» 8B-FlK<OK^SOflLE; 

1 1 19 CD3U9 '.339 

WS D««OX-BB*SC*lE 

1139 $C*JE'SC&£/;« 

II4e JCKT 

1138 PURT-C 

US? RETi.SN 

ll'fl RE« 40DU1T.HIT T*i.V 

UBS flft8--e*ilM,Sj- 

mm puTdnjaMaiiieMS-RSET 
1288 ae«TTt-i 

12I8COSU9 1JS9 

1288 RW--»1«.J.- 

1238 P , JT!t?1.2>-'ie? f «>.HJ,l , MT 

J 2*8 BS*aAKE 

1258 S3ES 1353 

:£M Rfl*-'B»123«.:,- 

IZ78 J»UT!236,2M244rie>.F»,PS£T 

12S0 Be^WHltr-193 

1299 C0$U9 1JS9 

1399 flH9--Sia*J.i.- 

!3t8 Bi»*[T-<FIX<«!/19}>ii9 

!32C SOSUe 1338 

1338 fc-RV'BM" 

IM8 USTUW 

ism re*: p»:t "SIWT OH GCWEh 

I3M OHM GOTO ;3e3-l3W-i4«e- 141*. 1*88, I4W, 1448. |4M.14« 

1378 Ree'ff3pR.3u7"EGTQ 1479 

1398 flB»"-efl*3 J 0:C7 , -H)TO 1479 

13« S&fSWJwSMHS'-OOTfl 1«79 

i*ee sfli>--R»!^3Mu4Lj'-aiTfl htb 

1418 RSi"-S3R3U»7- MTC 1479 

1428 R8»--RX»3R3P4L3 , -COTO 1479 

I4JJ RS^'HLJO*ttU4LJ* «OTO 1479 

!44« R§l*-*»7-'SOT0 14« 

|4X Het-'H3CX3U3B«*e.*3,J*ft3LH- OTTO 1479 

|4«f ABM1S»3L3U*»7* COm! 147fl 

147* HHL AM*<«« 

l«n RETU9X 



(continued from previous page) 
PMode4. in the lower modes ihc circles arc 
approTtimatc to sucri an extent thai with radii 
below about 15 iheir finned square shapes 
make useful gunsighw. The Dfaw command 
is always followed by a siring literal or variable 
which controls the Enove merit of an Imaginary 
cursor — up* down, left, right; phis diagonals, 
rotation, scaling and blank moves any number 
of screen points, 

The gun and cloud arc formed initially with 
the Draw command then moved around with 
Put and Get, The score digits are produced by 
concatenating strings containing draw 
instructions with ones containing blank move 
instructions ihcn using The result as the 
argument for a Draw command. 

Get copies graphical ^kim from tru.- screen 
and stores it in a predefined array. Put 
reverses the process, I'ui and Get arc used in 
Bubbles to move the gun and cloud, the 
sequence being simply: Put blank sky whew 
the gun i$ now; change the X. co-ordinate of 
the gun; Put the gun in its new place, the 
cloud is moved in the sartte way. 

The program is broken down into a scries of 
subroutines starting with IX lire in line 3 IP. 



Lines 10 to 220 perform the initial setting up, 
draw the screen, and cloud, set tally and score 
counters and set up a parameter list. 

Tin- arrays used by the program are as 
follows: MB stores a bit of blank sky used hi: re 
and there to rub oui characters and so on, X 
and Y are circle centres, Vel is circle 
'velocity", Had is radius. Gun has ihe drawn 
"gun" Put and Get from it, Blank is again 
blank sky — this time big enough to rub out 
the gun, and Cloud and BCIoud arc similar to 
Gun and Blank. It is important to note thai 
Dragon Basic only recognises the first two 
letters, of a variable name so that, for example, 
B cloud and BC are the same variable. Lines 
150 and 160 use Draw and Painl to fashion the 
nasty black cloud. 

DCirc sets up each circles 1 variables: 
X,Y,Rad and Vel. It also ensures the cloud is 
directly in front of one of the bubbles. Miun 
draws the gun and stores it in array Gun. 

MCIRC first moves the cloud then draws 
out, moves and redraws a randomly chosen 
circle. Line 570 asks "has a bubble reached the 
ground?" then jumps to a line which 
terminates the program if true. 

MGun scans the keyboard and jumps to Hit 



if the fire key is being pressed. Notice the 
extensive use of parameters in this often used 
routine. Fire simply draws the line of "laser 
light" frgrn "gun" lo "target" This is tailed 
from Hit which calculates whether a bubble 
was in ihe way of the shot. It uses ihe present 
Accuracy and Radius values to perform the 
calculation. This routine produces a parameter 
YGun to pass into b'ire which then draws its 
line to the point XG,YG. Lines 970 onwards 
change the parameters of a hit bubble. Radius 
is halved velocity doubles and its centre jumps 
sideways. 

DCouni and HCount are respectively dam- 
age and hit tallies. They break the number 
passed to them into individual digiis ihen use 
routine Print to display the values on the 
screen. 



Worm squirm 

J S Henry, 
Crdnteigh, 
Surrey, 



This program is called Worm and it runs 

on a fully expanded Acorn Atom in 4K. The 

(confirmed on page 173J 
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ANOTHER GREAT GAME 
FROM MICRODEAL - 
GUARANTEED TO KEEP 
YOU PLAYING FOR HOURS 
TRYING TO SAVE THE 
BEAUTY FROM THE BEAST. 
ROLLING BARRELS! 

KILLER PLANES! 
LADDERS AND RAMPS 
TO NEGOTIATE IN THE 
BEST GAME EVER FOR 
THE DRAGON 32 
HOME COMPUTER. 
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%5 
AH Cassettes £8 each (including VAT & Postage) 

AVAILABLE FRON DRAGON 52 DEALERS N ATION WIDE OR ORDER DIRECT FROM 

/vMClvOD.iZAL >t 

*1 TRUHO ROAD, ST, AUSTELL, COHflHALL PL25 5JC mOTK^ff k k ftS^Lp^Sl 
Send 1st Class Stamp for FRIE Software Lists for ^SS^^^f^ 

Dragon and Tandy range of { omputere. M^Vxy 




A two-minute operation 

turns your BBC Micro into the 

heart of a word processor. 



VIEW is a software program from 
Acornsoft (the software division of Acorn 
Computers Ltd., who designed and built the 
BBC Micro) that enables you to use your 
BBC Micro, together with a printer, as a fully 
operational word processor. 

View is supplied as a Rom chip that 
can easily be fitted to your BBC Micro by 
your local dealer, in a painless two-minute 
operation. 

Then, once installed, you only have 
to switch on and View is operating 
immediately. (You can easily switch back to 
normal computing with a single command.) 

Also included in the View package 
are two special books: 'Into View, 1 that takes 
you by easy stages through all the word 
processing commands and explains the 





many ways in which View can help you, and 
the 'View Guide' which provides a quick 
reference to all View facilities. 

You'll find that View is, by any 
standards, a thoroughly professional system, 
yet still surprisingly simple for the 
beginner to master. 

The "Spark-Jet Printer' shown 
in the photograph is the ideal choice 
of printer for your word processing 
application* Extremely quiet>it offers 
high resolution graphics from 
* monitor orT.V. screen and is available 

now from dealers. 
^ If you'd like more information, 

write to Acornsoft 4a Market Hill, 
Cambridge CB2 3NJ. 

Or, for details of your local 
Acornsoft dealer, phone 01-200 0200. 
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In a place forgotten by time, the beating of wings heralds an incarnation too horrifying to believe - Terror Daktil 
4 D . A game so terr i fytngl y rea I that youll need all you r courage j u st to r e ma i n at yo u r 48K Spectru m sc reen . 
As the dreaded prehistoric monsters swoapdown, intent on your destruction, a battered pistol and 
m ark smanshi p are your on ly defence. 

You must fight for your life and as, the sun sets, your chances of survival begin to slip away. For at night, 
youl I only see the gl ea m of thei r ey es! 

Terror Daktil 4D- a game beyond your wildest dreams; not just 3-dimensional graphics reaching out of 
your Spectrum to engulf you, but also the 4th dimension of time that turns day into menacing night at an 
alarming rate. 
Unbelievable thrills await those brave enough to enter the lost world of Terror Daktil 4D. 



Thd nwi tupvp 4flK Spectrum Otegr IITIL 

PEP4ETRAT0R " immensely playible, yet wer/ dtfficun and 
hOfttbly 9ddiCf<v« - - Computer E. Video Oamm 



THE HOBB1T"Th«;HoWiit i4Tar$yp*r.(yt5anyoth« 

adventu re ga it* ivm I a 01 e iv t He- Spectr u m - Your Computer 
'Agwne by which tutu re name* will be juda** 1 ' - P-CT. 
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MaHwuma Houte Publlahtri YC5 

Orders to: 131 Tralalgar Road. Greenwich London SE 10 

Cotrti (ModericotD: Girt* Cott«t* Stimao Read. Cheddiifle«. l*'§hton Buiwtfl. SEP-S LU") 7NA 
C Please send me you rlrea Catalogue 

ps ease send me: 

D Terror Daktil 4D - 48K Spectru m cassette - £6,95 

D The Hobbrt package - 46K Spectrum cassette, full colour instruction 

man ual and Hobbil book -£14.95 
L3Penetr3tor-48K state of the art arcade game £6-95. 
Please add 80p for post & pack.) I enclose tnecu e/ money order 

£ ordebrt my Access card No. 

. „, „__ Expiry date - — 

Signature „ , . 

Mama __^ , 

Address . , _ , , — _ 



Postcode 



Access orders on 24-hour anssphone 
l01iaSS7379 VV 



(continued from page 168) 

object of the game is la ear the zeros and miss 

the dots. There are always two zeros on the 

screen and when, you eat one,, another one 

appears. 

If you hit one of I he dots a section of your 
tail is cut oil" and another dot appears. Dots 
aiso appear after you have eaten 3 zeros. If you 
run into your tail or the sides you will lose a 
point. The game ends when you either run out 
of tail or trap yourself in your tail. The dots 
move randomly one at a time and there arc 
machine-code sound cflccts. 

Use j to i urn you Left and k to turn you right. 
To master the turning always imagine yourself 
at the head of the worm looking the direction 



SOFTWARE FILE 



you art always travelling. Make sure also that 
you do not keep the button down too long or 
you will turn loo far. Here is a breakdown of 
the program: 

1-95 ; set up screen and machine code 
100-160 : move worm 



1000 1030 : set up e&o 

11001120 : set up dots 

T20O-12SQ : check i I dead end or trapped 

1290-1370 : game over routine 

1500- 1&30 ! move a dot at random 

1999 end ; instructions. 
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Flight of Fancy 



M J Parroi, 

Stockport, 

Cheshire. 
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Till- (JAMI-: is for the Model B and is the 

traditional ^01 down, iTnishing on a double or 
the bull. Lines 10 f 220 give the instructions for 
the name, ask the number of players and take 
in the names of the players. If there is only 
one. then player 2 is assigned the nuM Bwb 
(line 210) and the logical variable Beeb is *et 
True. 

After pressing the space bar (lines 230,240) 
the game can begm but we first have to draw 
the board. This is The most complies ted part of 
the program because some trigonometry is 
used. Line 1 170 first mms minimum and maxi- 



mum values tor X and V so thai the cross-hair 
camioi wander otTthc edge of the screen. The 
two variables Dsf and Mote are used to draw 
the cross-hair and move it around the board. 
Line 1 180 Reads the scores for each sector of 
the board into an array S in a counter- 
clockwise fashion beginning and ending with 
the 6 (at three o'clock). The origin of the 
graphics page is set to the centre of the screen 
and we arc set for drawing sectors and circles 
around this central point. The radii which 
deli mil i he hull, the outer bull, ihe trebles and 
the doubles arc set in line 1200 and two 
variables C and S are set to the cosine and Mne 
respectively of 0\02 of Pi because the sectors 
are drawn recursively to save time. I used the 
triangle fill mode to draw five pairs of triangles 
in each segment since thi* nicely fills the 
screen leaving a clear image without unlit 
pixels. 



The main part of the hoard is drawn by u 
pjit of nested I ; or-N"ext loops. The outer loop 
— lines I2l0-12flfl — steps around the board 
in steps of IS degrees, 

The inner loop — lines 1230-1260 — draws 
four segments Within each sector by calling 
Procedure Sector. Within this loop ihe colour 
is changed alternatively between the rwo 
logical, graphical foreground colours and I 
by the line 1240 which uses the variable K 
which was initially sel in line 1200. On leaving 
the inner loop The logical colour is once more 
changed to allow for the start of the next 
sc-Ltor. 

Procedure Sector Moves the graphics cursor 
to the start X,Y of the segment and Draws the 
leading edge up to the poim XI, Yl. The third 
point of the triangle 1 is calculated recursively 
and the triangles arc filled in. The next 
(continued on page 1751 









*i - . 




I 




. 














•JJr 


MHT . . U*W*1 ' 








■ i r tiMW i i 

'Cirrti:*- 




!«- 






1 


. 




INC 




■ 


" 


1 


1 


, 












. 




1 




: ' i 


1 






MX 




1 








' ' 




* 




: tl 








, , . 




.. 




., ' ■ 




*ec 


. 










: - • 
- < 




■ 




'** 
















■ ' 










m 






.. , 












-an 








. 


410 


*"G9& 






;■!■ 














• 


■ 






■ 










.'■_«» 






- 


■ 








. 






*•*•■ 


■ 
















11 Hit KST iHtW. 




(listing continued on page 175} 






VOUfl COMRJTEH. MAY 1983 173 



— 



ZX81 MACHINE CODE? 

ZX.ASZMIC com transforms 2X81 into an 

Assembly Language programming unit 

FULL-SCREEN EDITOR 

St*t«n ihlfl kc}> tJike 50« into j utirlJ uilh J wnril pdKtnM led A Hull tLi:»-.'' *H>ve\ .11 \(>ur 
L"i>mininil w *<'P!r"J in<erripn. fiibimi, Ihhj m Hlriflyg deSeiinn, amOn'roO & rw? H'P up or Ji>nn Iv* 
bksl operation*. L'ld-iiiU editing, 

MULTIFILE SYSTEM 

Iktljte .1- iHiin> lik- #* \n<h tik,<, mlh j-n namr 1 ? Wi I k,,-. A |h\-.« IK tUIOfllfti ,.ill> h,, n«llcU by ihe 
C >SX r-i ! ; n ^ v. ■..km Mcrjtt ihcTli. Mac ihcm, prirH. \jic R load [hern. & rJil tftcrti r*> (lime. Supcrtl 
nniUlh) with a tirnplrtail powrlful ^wem. 
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Interpreter iiiinicili.iU- fiiv.iiinn .ivnljpk 



POWERFUL DEBUG 



£39.95 

iltct. t'At' 



* 
if 
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MUCH, MUCH MORE 



GomprOCSyS limited 



I tncloM 1J9.9S-. Pltaie ruth nw /M -vS/Mlf ■ n-.^nujl 
I enclose SAE. Please lend me detail* of ZX.ASZMtC, 
Cheque* piyible la Comjxoaj* L1 d 1 
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(s^eletnn prour ,mn ujih RMchiAc code nt HI Ml \« m nienior> minj :he n[Hk>njl vivnwjie ivin.l-.ii'.. 
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ROOM IJI4 (jl MIHAM lllU'SK. 
MM OJ MiHUI.M ITOM, SURREY 




•ALSO 

CUR«ENTl,Y 

ON PRESTEL 

VIA M!CH£?«FT 

MO 
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DOCTOR SOFT PRESENTS 

JV.' 
£7.95 

32K 

Wolfpack III 

JEW CONCEPT, A NEW CLASSIC 



TBUS lli SPACE CUMULATIVE JWfJTlON - UHLIMITEU FKttOOM OF 
MOVEMENT. AIVtA?lN<i COLOUH f.RAPHlCS & SOUND' 
"SOMf TIMES VOUR FIRST WARNING IS A lANClNG EJIBRUPTEft BEAM 
STflLKlNC TPOM BEYOMO VISUAL RANGE, SOMETIMES THtV MATIRIAU3E 
C.OSf AI HAND. YOU ARE EITHER QUICK OR DEADI" 

PHOWL IUSK STARFIELDS COMMANDING A MIGHTY FLEET Of OSADLV 
STftfiCftUtSEHS. CAREFULLY PLAN YOUR STRATEGY, SWITCH CONTROL 

rrom ship to ship. each has itsowm mission". its owh destimy. 

Seek Out lethal enemy battle statiohs. planets, cruisers & 
phantoms usjsig base station radar & target data- 

figmt to the oeathl f)f tonate the enemy fob a harvest of energy 
to transport to base lose, & risk a rescue under heavy ftre> 
featuftes imclude: real 6 enhancso time. docking, refuelling, 
rotating base station, meteor strikes, rank & promotion. damage 
reports crtw comments. hyperspace warp between galaxies & 
separate briefing program. a total experience! 




Use.. 




otect 



store.. 



i 



Abv$Uftf TO 
TM?ff*UCfS* 




1 - - - 



OTHER DOCTOR SQFTWAHE FOR BBC MICRO 
747 33K HUB 
KREMLIN 33K fj^6 
HARM0NV16*! £5.95 

ROYALTIES 



Fuu. iiOwh. flight sihu-.a-or sy 1m s*«t * * 

pWtAIN WHO W*SIE TH* F*W(WS ATOM P1WKfl*»l 

JO 4ULT| LlVfl MAJT fSCJiPE WITH AflEMLIN KOWU11 
MAPS, SWLL l*V*L*. *TAj(*A»B 4J« ftAMSDM STUUCTUHI 

ML(6mT*uL ihfrtlTF. SAVEAItf PATTLBUS OF UfiHT 



THE DOCTDH FA*S W H(n*Lt*4 FM Tffll WKJ&KAMSI 
*H POPULAR MACH1F1FS All ITlS A< t4TW4m 

MO FJCTJUSI M L fWCIS FULLY ftCL UJWf 



CMMJlitB IT * O TO 

DOCTOR SOFT 
2S8CONEYGREE BD 
STANGROUND 
PETEHSOflOUGH P52SLR 



(DG30 



MICRO 



MicroBase. Fits your computer 
into your home. With style. 

Micro&ase. Crafted in solid mahogany, hand polished dnd superb Quality. 
Complete with f itted nylon dustcover to suit TV s with up lo 14 sc reens. 
MicroBase suits roost contpoteis - Sinclair, BSC, Atom.VlC.Ortc , Dragon. Lynx, 
etc, plus, room for accessories. Prite E20, postage £2 . VAT included . 



TOR 



ADVANCED SOFTWARE 



To Order... 

please send jour payment to : 
Peter Fuftortg Products, Unit 5 y. 
South Coast Road Ind. Estate, 
PearehaveTuE. Sussex BN9 8NA 
Tel. (079141 SI 637 ACCESS. VISA. 
Please state make of computer 



Dealers... 

MicroBase will enhance your 
displays and ycur profits. 
Checkctftour special offer". 

Custom display unrts supplied. 
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(continued from page f73/ 
triangle 2 is drawn and then on the next pass 
of the loop two neiv points arc calculated and 
two new triangles arc filled in. In this way 
each segment of each sector is drawn using 
pairs of man do. 

Lines 1290 and 1300 prim the stores — the 
array S — around the board by calculating the 
necessary points on the circle, and slightly 
adjusting the position for the numbers 18, 13, 
10 and 15 so that the board appears balanced. 
Note that the Text and Graphics Cursor were 
combined in line 1190. Line 1360 draws the 
wires around the board using the Procedure 
Circle with the necessary radii being passed to 
it. The only thing left to do is draw the hull in 
the centre; again done by the Plot 85 
command. 

The game proceeds by a set of nested 
Rcpeat-until loop*. The outer is controlled by 
the logical variable Finish which only become* 
true when the player elects to end the game in 
lines 580, 590. 

The next inner loop — lines MQ-^&Q — is 
controlled by the logical variable Gameover 
which is set true in Procedure Totalise if the 
scoring is okay for a permissible finish to the 
game. 

The next loop in is controlled by three 
variables, Dart, Gameover, and Bust. The 
latter is set true in Procedure Bust if the 
cumulative score — the variable TScore — for 
the three darts — controlled by the counter 
Dan — is greater than the score — Score 
(Player) — already obtained by the player. 

In the innermost loop a series of Procedures 
first move the cross-hair around the board 
using the GCOL 3 command to first draw — 
line 9S0 — and then erase — line 1000 — a 
cross ai a position X»Y which is randomly 
moved in a Repeat-Until loop unless the 
player moves it, 

Within this loop a check is made — line 



1050 — to sec if the machine should play, in 
which case Procedure Mypame is invoked, 
Here a series of simple If statements is used to 
make a decision about where to land a dart. X 
and Y are sel but to make U fairer X and Y arc 
randomised by the same degree to which the 
cross-hair's movement is subjected. 

Line 420 checks to see whether a wire has 
been hit. Because they were drawn in the back- 
ground colour 2 — yellow — line 470 has to 
reset the logical variable Wtreflag baclt to 
raise if the point was really offthe board or in 
the 25 region. This could have been allowed 
for in line 420. Note that the darts are drawn 
in yellow on a black background and so hitting 
a dan can result in a zero score and the 
message "wire 1 ". The rest of the program is 
concerned with drawing the dart, writing the 
score of each individual dart, and writing the 
scores of the players together with their 
names. The only complicated part occurs in 
Procedure Score. Here the position of the dart 
is first remembered by the arrays DartX and 
DartY for subsequent rcmmal and ihcn the 
racial distance of the dart from the hoard's 
centre i s calculated in line 680. A scries of Ift 
then Checks iliis radial distance K to provide 
initial scorings. The order of these is quite 
important because the number of checks can 
be kept to a minimum. Thus scores of 50, 25 
and are easily checked. After checking — line 
710 — for the wire having been hit, the angle 
measured anti-clockwise round the board from 
the middle of the 3 o'clock Sector — that 
scoring 6 — is calculated by the ACS function 
— line 730 — which may have to be adjusted if 
the dart is in the bottom half of the board. 

The nest line, 730, essentially takes this 
angle Thcta and divides it by PI 10 to 
calculate which scctoT (be dart is in and 
therefore which array element will provide the 
score PI/20 is subtracted to allow for the 
counter-clockwise rotation around the circle. 



Now here comes the slightly noa-matheiuaiLal 
"adiusiment" to make the scoring right. If the 
darl were to land in the bottom pun of sector ft 
the measured angle would be slightly negative 
and so I should be added to the calculation to 
give the array element. However, because of 
the way the sectors were drawn, the 
trigonometry is slighlly awry and so I only add 
0.7. This makes the scoring correct as n 
appears on the screen. Having found which 
sector the dart is in, it is an easy matter to 
check for doubles and trebles by looking at the 
radial distance from the centre of the board — 
lines 710-75H If the score is a double then the 
logical variable Double is set true. Note that it 
is also sel true if 50 is Stored because it is used 
10 check for a legal end lo the game in line 
1560. 



Synthesiser 

Andrew Parker, 
Warrington. 



(fc&Hfc) 



This pkooram uses ill the features ol ih*. 64's 
sound chip, using ihe whole ofthc keyboard 10 
play like a musical instrument II occupies 
10K of memory. The kcyboaiJ i> *el *>ut as 
(continued on page 17$} 
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(continued from page 175} 
shown in the diagram, the keys from Z to the 
oblique stroke acting as normal notes and the 
keys S, D 5 G, H, J, I, and , acting as (he 
sharps. The same is true for the top two rows 
of keys. The sharps are on 2, 3, 4, 6 S 7, 9 i i + , 
£ and the CLR/HOME key. This gives a 
range of just over three octaves. 

The waveform can either be triangle, 
sawtooth, pulse or noise. These govern the 
shape of the sound wave. The attack-decay and 
suslain-release determine how long it takes for 
a note to reach its peak volume — attack — to 
fall from its peak volume to sustain level — 
decay — how long it stays at this level — 
sustain - and how long the note takes to fall 
from the sustain level — release. 

The waveform can he changed during the 
running of the program by using the function 
key* {see program listing). The instructions 
are contained in lines 10-95. Lines 100 to 230 
read in the high and low frequency values into 
an array The place in the array into which the 
note is placed is governed by the value in the 



SOFTWARE FILE. 



Tape examiner 



M Salmon, 

Abingden, 

Oxfordshire. 



iT/ji 



The spectrum saves Hies as two blocks — 
header and data. The data may be of any 
length and could represent anything, so the 
header ts needed to tell the Spectrum how to 
interpret the data. The header is composed of 
17 bytes, as follows: 
offset description 

file type: 0- program. 1 - number 
array, 7. ■ string array. 3 - bytes 

1 10 filename in ASCII 

11-12 total length in bytes of data to oe read 

in 
13-14 special 

15-16 program length in bytes 
Bytes 13 and 14 are used for any specific 
information required- For type files it 
contains the auto-run line number — unless it 
is more than 32767 which signifies "load only. 
For type J files it contains the M;irt jJdress for 
Load '*" Code with no parameter. For types I 
and 2 only byte 14 is used. This contains 
packed information for the aid of the floating 
point calculator. Bits 0-4 give the ASCII code 
minus 64 of the original array saved and bit 6 
tells what type of array it is (0™ number, 
1* string). Bit 7 is always set. 

The table above is given with offsets as the 
method used for reading Files from tape is by 
calling a routine with a buffer pointed to by 
the 16 bit index register IX. 

The program contins a small machine 
routine to do this: 

175 XOft A 

55 SCF 

221,33.16,127 LD iX,32528 

205,66,5 CALL 1414 

201 RET 

This is set up by lines 10-30. line 40 sets B to 
point to the buffer and sets up a user-defined 
function to extract a double-byte number from 
an offset X. 

Line 50 calls the machine-code subroutine 
and the Spectrum waits for a header to come in 
from the cassette port. 



keyboard buffer (location 197) for that key. 
The main locations arc: 

54296- Volume Control 

54273- High frequency 

54272-Low frequency 

54276- Waveform 

54275-High pulse 



54274- Low pulse 

54277- Attack . Decay 

54278-Sustain , Release 
These locations arc used for voice one only, 
voices 2 and 3 have different locations. In Line 
■162. Poke 198,0 clears the keyboard buffer 
after each key. 
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SO FOR a*3SBUe TO 3S?£i: ffEflP 
b: POKE *,J?- MKT_J fi 

° S iS*i:c+ a bi32»a*; PEF FN *S**-P£ 
EK I b + * ] +SSB«PITEK ibmli 

519 RDNPOHIZe USR 3351? 

60 LfT CaPCCK fc 

79 ir CJ>0 TMJEW CO TO 50 

OO PRINT "FiHn**! 

?W FOR i-btl TO b+iii; Pfi-trT CK 

R* PEtK M, MEXT » 

lee PRlMl : PKINT THS *J"HtPt: 

■ ■ . 

iia oo »ue- iB0-e»ieei*i: 

1H» PRINT ; PRJNT 
13S POKE b.SSS 

i3B co to ee 

l-pCO PRIHT ■'pfOJIin" 

j<M«) PRiMT "Teial itnsth: ",fn a 

lflj(i PRINT "(ffSJCii i to? if*- iFN 

a t sei j " *y it>" 
j.oaa ip fh *fi3.«>eMs then print 

"Laid (vnlif": fteTURN 
ie*a Pfiiptr ^Rv-ns rren i^c ;Fn 
* ( i"-i 

less r err urn 
ll&e print "miiiMr *rr»u- 

II IH LET j|»""- OP TO liSSS 
li J.O LET iti'i" 

iaaa print "ftrf 1 *^ im«u.. ";t*n * 

Mil;" by I**" 

133B LET d-PEEK tb>14> 

124.0 PAINT "Ori9ir>Al &r. m MV IUM 

J* 
I3M RETURN 

1300 IF FN *tJH-6Sli AND 
31 -1C3C4 THEN PftTNT "iCftt 
RETURN 



15 Its PRINT 

Z '30 pt;irJT 
UJll i " 

'. .- PI ■ L.-.iM 



■ by 1 1 * - 



'Ltnf ir> 
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FN sti 
ft i *a5 

■)Frt 
< ll< , " 



Line 60 cstracis the filetype and line 70 
skips the output section if it decides that [his is 
not a header. Line$ SO- 100 prim the filename 
and line 110 chooses the appropriate routine 
to use for decoding on the basis of the fiklype. 
This means thai it is vitally important that the 
routines starting at lines 1000, 1 100, 1200 and 
1300 remain lit these lines — otherwise 
numbering is unimportant. Line 130D is the 
only other interesting point — it automatically 
decides whether a bytes file is n screen Image 
or not. 

Spectrum owners with an understanding of 
machine-code and a good disassembler should 
find the area of the ROM between 4C2 and 
9F3 — hex — interesting to inspect as the tape- 
handling routines are self-contained. I would 
advise starting at 60S hexadecimal as this is the 
highest level of tape handling. The prospec- 
tive decoder should be helped by the 
knowledge that the low byte ofTADDR will 
contain a byte ranging from E0-E3 
corresponding to the keywords Save, Load, 
Verify and Merge respectively. 



Memory man 



TR Carey, 

Southampton, 

Hampshire. 



U-'dl 



Ik vot' want to know how much memory has 
been used by various things this program will 
run on any ZX-61 but it is not really suitable 
for the IK machine as the memory is very 
limited. Using the memory map on page 177 
of the ZX-SI manual and the systems variables 
on pages 177/9. The systems variables arc 
used to find the addresses of different parts of 
the memory. This program is very useful 
when writing programs and it can be removed 
afterwards, 

9996 PRINT TAB 8;"ZX 81 MEMORY", 
„"TQTAL RAIVT.HPEEK '163S8 + 256"P 
EEK 16389) 16384M024;" K" 

9997 PRINT .."'SASIC PROGRAM". [PE 
EK 16396 + 256* PEEK 163S71 16509;" 
BYTES' 

9998 PRINT „'-VARIABLES" r IPEEK 1 
6404 + 266*PEEK 164051 (PEEK 16400 
+ 256- PEEK 16401) 1;" BYTES - ' 

9999 PRINT,, 'SPARE MEMORY J PEE 
K 16388 + 256* PEEK 16389) fPEEK 16 
404 + 25$' 1 6405) ; " B YT ES" 

Definer 

Brian Elheringtort, 
Hanslope, 
M'titon Keynes. 



This is a milticoijOVR character de liner for 
a 32K BBC Micro. The cursor is moved 
around an eight by eight grid to define a new 
diiiracter. As new pixels are added or deleted 
from the new character, the VDL* statement 
parameters arc updated on the right-hand side 
of the grid, in line with each of the eight grid 
rows. Similarly, the character is displayed, in 
mode 2 graphics io the left of the larger grid, 
Ai the bottom of the screen in a 16-colour 
paint palette, (he current ink Colour is 
indicated by the arrow. The ink colour is, 
changed by pressing the space bar. In thif 
icontfavftd Qn page 179) 
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THE CURSE 

"Know, Oh Prince . . . 
There was a time when the 
world cowered in the shadow of 
the Dark Ring, Shedir, and the 
people cried out for a hero." 



THE LEGEND 

"... and it was foretold that a 
hero would come at last. An 
adventurer, maybe a great wizard 
or yet a lowly thief, maybe the 
son of man or mayhap of 
elvenkind . . ." 



THE RING OF 
DARKNESS 

The game created to be the 
most complete, enthralling, 
addictive and detailed adventure 
ever written for the Dragon 32. 
A whole graphic world (of 
nearly 3,000 travel days) with 
kings, princesses, mad jesters, 
evil rangers and dangerous 
quests will unfold before you. 
Across ocean* river, mountain 
and forest you travel, to trade 
in many towns and dare the 
depths of vast dungeons (more 
than 9 levels deep with over 20 
different creatures in hires 3-D 
graphics) in search of strength 
and fortune. 

Many hours of mystery, 
suspense and raw excitement 
await you, and of course, you 
may be the hero (or heroine) of 
whom the legend foretold. 

"The most impressive adventure 
tested . . . soon displaced 
breakfast TV in our house" 
Your Computer (April). 

AND FOR REALLY HUNGRY 
DRAGONS: 

PEPPER'S GAME PACK 

Trap a wizard* fly a trechcrous canyon, zap huge blue 
mushrooms, bash bricks, crack codes and trap ihe chessboard 
runner. Six great games on one cassette. Fantastic value. 

DRAGON TREK 

Take command of your own starship and seek out the enemy 
fleet. Features mixed text and graphics in high-resolution, 
"excellent value for money ... the title sequence was 

magnificant" Your Computer. 

ARTIST'S DESIGNER 

A complete high-resolution graphics utility. Features include 
keyboard or joystick control, circles, paint, shape replication 
and text merging. Ideal for software development, education 
and home video captions. 

WINTERSOFT 

Dedicated to the highest quality 

software and customer service. 

Tel: 01-328 5945 and 01-633 9611 
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Ofl' 

Ail prices include P&P, VAT and the WINTERSOFT 
guarantee of quality and reliability. 

Available from good software outlets. 

Dealer enquiries welcome. 

Post coupon now lo: i 

S-W. WINTER & CO. LTD. 
101 Westminster Bridge Road, London SE1 7HR 

P lease rush me copies of (tick box) 

The Ring of Darkness , £10.00 

□ Pepper's Game Pack £7.95 

D Dragon Trek ....,£6.99 

□ Artist's Designer, £6.99 

I enclose Cheque/P.O. for: L. 

NAME.., ..„.,,, , | 

i'j 
A0QMS8 






nCi.ci*o-Fi»ofess<xr 

THE 64K COMPUTER 
THAT SPANS GENERATIONS. 




Micro - 
Professor 

Peripherals = 

■ 55 Key, full-size keyboard 
with single stroke B ASIC 
commands-. 

■ Floppy Disc drive. 

■ Thermal or dot matrix printer 

■ Joystick controls. 



ThecompleteTamily' 



micro-computer 



put< 



eee 



AVAILABLE 

THROUGH YOUR 

LOCAL 



Exclusive U.K, Importers 



The Micro Professor is truly a family 
computer, With its powerful 64K RAM 
and 16K ROMfinduding 12K bytes for 
BASIC) it can handle the needs from the 
children to the office environment. Since 
the Micro Professor runs most of the existing 
APPLE II Software you will never be at a loss for 
home management and entertainment prog ram mes. 
You and your family will also want to explore the emerging 
worlds of computer music, art, design and animation. 

The Micro Professor can do all this and more. 

In business , the Micro Professor can be a valuable tool at work, with its capability to handle 
APPLE tl Software you have access to a wide range of" programmes such as accounting, ppyrotf. 
job costing and inventory control, or if you have a special problem unique to your business you can 
write your own programmes in BASIC or go to high level languages Such as PASCAL, FORTH, LOGO and PILOT* 

16K ROM(includes 12Kof BASIC )makes it easy. 

The kids will love the excellent range of games available, 120 at present and growing all thetima, plus with the 
knowledge that the Micro Professor is capable of handling APPLE 11 Software they can possibly relate to the 

APPLE 11 computer they are using at school. With its six colours plus high and 
resolution graphics the Micro Professor will sustain the 
most enquiring mind to explore the world of 
computer aided design, 

Apple II is a trademark of Apple Computer Inc. 

MASSIVE FOR A MICRO. 




SIRTEL IUK1LTO.. 19/24 Alfric Square, Off Maxwell Road, Woodston Industrial Estate, Peterborough PE2 0JP. Tel: 10733) 236010/233955 



(continued from page 17$) 
way, overlaid multicoloured graphics charac- 
ter* may be defined and automatically dis- 
played- The VDU parameters arc displayed 
ibr each colour as you step through the paint 
palette. 

The program has been written in fully- 
structured Basic and makes extensive use of 
BBC Basic procedures. The only Goio state- 
ment in the entire program is at line 140. Note 
the procedure Cursoron at line 1200 redefines 
a different form of cursor to that which is 
normally available. I believe that this program 
represents a valuable software-development 
tool for the BBC microcomputer, and is 
unusual in that it allows for multi-coloured 



SOFTWARE FILE 



character generation. In addition, the program 
is an example of good programming technique 
for those just learning; [he craft, Multicoloured 
characters can be printed using the VDU 5 and 
move commands, The following example 
prims a character in red, white and blue. It 
assumes that characters 224-226 have been 
defined bv the user: 
5 MODE 2 

10 BLUE* = CHRS 18 + CHftSO + CHRS 4 
REDS = CHRS 18 +■ CHRS + CHRS 1 
WHITE* - CHRS 18 + CHRS 4 CHRS 7 
AS BLUE* + CHRS 224 + CHRS 8 + 
REDS * CKRS225 + CHRS 8 + WHITES + 
CHRS 226 
VDU 5 
MOVE 640, 512 : PRINT A* 
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4f MM 

: ,• REr 

id Rtr 



l»JL"l-COL(Mt CWWflCTER DEFINITION PRDGWH * 

■ 

AUTHOR I- B.J.H.E7HER1HCTGM t 

J*JU*v IJ8J * 

> 

n P£n «iiiiiifitiniiintniiti»T¥r*ttT»t*Mittt»f* 

IN OH EWK* RVH 

ll< Pin 0tWKe r a;.RGM*!9,S'>,$l*O£Kl3> 

138 MK-lHmfcJSE 

148 «0CJ*UI GOTO 144 

134 DAT* «t. SMB. «LL0K<BUJE.B«i2.NT*.CT*l.l«lTe. FLUSH 6UK*-*[TE FLUSH «*- 
PW.FlJBM GttE*H«EHTfl. FLASH rELLftl-enjE.FiA&l BUJC-VELJLOU.FLfiSH nWENTft-£ftO» 
.FLASH C*HH-RH>-FL«H l»4tT£-*t-fc„ 

lit klr ■itiii|:iintiilii"'iiii'iiiiiiiiii|iriMiiiiiiinitinp IHITIA.ISE 

S7i t*F PROC_.jKlTlflLl$E 

LMIFH4.I 

1MF0R Iie*( TO fl-FW .fc-l TO fl GRI0V 1 fc. J*. MTflEXT hCXT 

268F«r.«l TO !* WtflfC|J(<S>*0'li£RI> 5HK)EKl%)>NEXT 

ZlfcHRil VS«i 

228 VDU 23.224. VF .Iff ,l& .Iff .XFF .Ltr .If F -%F* 

£38 uftj 25u2*e.3.i,i,:,i,i.;.3 
2« wai jj,2*i J e,&.«.a.0.«,i2?.?33 

23* *0U ».2**.£U. 129 ».0.*.3.e.e 

2M YHJ 20,2«3lS2 ,128 !28-l23,l£81iM2«, 132 

J78 VtXJ 2 5, 244. 1,5, 16. !«.]«. 94 ■>. L6 3 
2flePfiSe.E«EE4 

tMPHQCJAWHItON 
M t PU KJW&9**> 

aunocjoisKirv 

WK1WTO 

33SCEM itt|itiiiiii|n)ii|«ifiii|ii||ittifiltll)lir(fiiriit<iiiii|i(l 5CSEJ6N 

346PEF W0C_SWi£N 

jsecu colou* 7 

3*«P*lHT ' OWMCTEB 5€PiWZ»* 
37B COLOUR 2 

3» PRINT T(W»,U).-lH. hOtbiI DtW'l 

4«P«|HT Tfle<ft,169i 'Position curiar.*- 

*i« "fiiMf irnecl.iaji'PUkf a ««•• u*mfl-, 

*M PfilMT TAM 1,1 »>!*»» COPY t»,'i 

*S* M!]NT TW(J,?l),*Eriit • M^k u*ln»-. 

449 PSIHT TIWe.22>j"UM KL£T£ if*.", 

434 PCIKT TfBfe.J«>i-Prti!i STflCF B* ■ »■, 

«£5 PfilhiT Tfl0Cflj.£3)j*<*wn9* Sr* celo-jr.' 

tn PRINT Tf»C8.27),-prfM fSC*£ *-»" 

483 PftlKT TP&e,?S>, -<*<ir* n** chifteUrV 

*» f« IJ;«] TO IS C0LOA 1^: PPIHT Tosaii-I.?: ).t«K?j4>. I*XT 

S»B ;v.-v 

316 **K-I'*. 

*«1F*[HT TflSifi.t^STfl'mitye.CrtHcs*!^. 

S3**[N* T«tfi.t4i.$f*:m;«B c**s«)>. 

!*fl VC4J 31 .3 .?.j4fl.6- Iff, ?«.S. !8-2*e,8. 18- 2*8,6, IS ,?+»,$, iO .*««.•. 19,24* ». 1* 

739 VE>U 51.i4.2.2*18,!&,543.e,ie,*45,9 ]#.a*3.8.:B^43.e,18 2436.18 20 B :» 

,243 

376fiCfl tttti1i«llittt«IItll11Ttll))Lt>lltI11lllt]UI>MllfI|II]tl|jUI [HPUT 

58K*F «MK_IW*J- 

(88 IF HHSS PtW.W.E*-l,e5 EH5PBOC 
£18 IF <m*W Pfi(K-(10VE'1.8" EU}P1H)C 
626 IF fl-tfifi WiOCJdMtO.-l >'EM**0C 

s» if n-tefl pfiocnOi-Ete, i > doppoc 

(44 IF «M.?p mC.IW.EMMK 

S« I- R"tS7 PROC.rWWCIt*?^* EK*TW: 

6«e ;f h^tf pcocimcovEicntK 
CmtMBW M C 

eeePEn rTllllltltlllltltllTtlrilnaiiriiiTTiriltlliltrilllfliriliMtii. ». 

S*BC€F M0C.nQvE(KtHC%'rtNC«> 
?M>frift**1t« ¥>«. YtKS 
716 (F K^>8 tt»t 
729IF K5J<1 Jft-S 
T»tF 1Q!>8 W^l 



?+«|F V7i<l ft< 

7» W[MT Tf«CK;*3.T!vi| >, 

rMEMfMC 

^7*BEH ittit*itt»*««*i*fmfti!ti-itiniTii»tiiiiitt*»»iin*iTK«i*itti n*v 

7B8MF M0C JfMr< ^-.^ 
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IMCOUWO ft 
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9TflP«C.VtW 

9*aptnc_K)VE<A>e) 
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1658 vaj 3 
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ItMTdR !%•'. TC 13 

18MIF Sflrfif l*i.9>-! P«0: .SHCtf !!•■> 

I1HHEXT 

111* VOo 4 

1129 COLOUR 1*5! 

ll39FHBC_HDVE<B..e) 

11MEHWTOC 

U*8 ft&l Uimiitiiiiitiii|iiiiiiiiii<iitiilii|iitiiiiiiMiiiiuini :**>$G*VF 
lt?9 t€F PROC.CLSSOSOFF 
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1238 KT- (iiiinurrnirrrifuniiirmintnK Miiriiiim nutt in. tin JhOU 

t2<* «F PIW.f>A^«ti 

1278 QCCL 6 .*fi 
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1438PfiOC.Cft.tCll*>;> 
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Rally racer 



D T C Bresfm, 

Byfl&X, 

Surrey. 



dimi 



Mere is a program for the Acorn Atom which 



tests 3 player's ability to sieer down a twisting 
lane. Using a combination of Atom Bask and 
resident assembler, ihe program uses under 
2K of memory, and also graphic mode 2a — 
colour — so the screen RAM and floating 
point ROM must be fitted. The road is shown 
in a 3-D image as white dots and every time 
(Continued on page 181 > 
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IF ?*33<>e W=0;?#99=0 


20 


GOS.s 


3© 


G=0 


40 


DIM LL5 


50 


F . J=0TO20; LLC J )«-l ; N . 


60 


P.*21;F.J=iTG2;P=tt2800 




Misting continued on page 18 J) 
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"IT LOOKS NICE BUT WHAT 

THE HELL CAN I DO WITH IT?" 

Every ZX SPECTRUM Prlntn Plotter Jotter has 100 pages of finely 
printed screen grids, 

50 for ttte high resolution screen. 50 for the norrwat character 
screen. 

With these at your disposal you cart plan practically any graphics print- 
out to program Into your computer. 

The hi tjh-resol utl Oh PLOT grl d Shows every pne of the 45,060 pixels! 
Every one printed. Every one with its co-ordinate numoers. This g Ires 
you enormous graphi cs power to draw, plot, circle, plot over and so 
on In any position or screen ouiiding up graphic drawings, charts, maps 
. . . in fact anything without the complications of guesswork, integer 
out of range, or wrongly positioned pixel colours which change PfitNted 
ink characters! 

The norma I character PRINT grids on the other hand wl II allow you to 

he specific about PRINT AT, TAB, PRINT OVER, SCREENS and INK PAPER in 

direct co-ordination with plot . , , you see every page is printed on hi«h 
quality tracing paper . . . ideal to overlay on to illustrations and copy 

or co-ordinate, 

And there s another bonus, because each page contains 2q user- 
definable grids _ 2400 per pad! 

with SO pages of plot grids, 50 pages at print grids 2400 user- 
definable grids, a set of col on r pens, a prl nted Pi XEL fiu ler and our 
Special Offer of demo programs, IT'S the BEST value in zx graphics 
PROGRAMMING, 



fo; ~- 



"NOW WHICH KEY DO I PRESS 



Ever forgotten which Key to press when playing a game? 
00 vou surfer from a mind-boggling mass of programmed keys? 
Do vou write programs that use different keysto perform various 
functions? If so, we have just the thing for yqurZX SPECTRUM. 

A pack of Print n Plotter Keyboard Overlays. 

just write the function or functions under each key you programand 
keep the overlay for the next time you play the game. 
Of course there s lots of more uses you will find for our OVERUWS, user 
tief I n ed c haracters, keyboa rd scan ners, mat hema ti ea I prog rams, 
business uses— to name just a few. 

There's TEN over LAYSto a pack — so you can program with impunity! 
And t hey fit perfect l y onto you r sta rida rd zx spectrum k eyboa rd. 
Each overlav is printed with the cursor movement key directions and 

etc, 



ID ? 

MMbftmlKl 









11 PRINTER PAPER THAT WORKS? 
I DON'T BELIEVE IT!" 

Five rolls of our PR) NTER PAPER wil I only cost you £ 10, 95. And you will 
gain a great deal morel it prints beautifully, its not too thick. Its not too 



"ZX81 GRAPHICS BETTER 
THANSQUKGLES AND BLOBS?" 

Disappointed with zxai Graphics? Perhaps vou haven't explored the 
vast possibilities. 

Why not invest in a ZXB1 jotter, film and our guide ZX81 Graphics 
programming made easy"? 

The jotter is a too page pad of print grids and PLOT grids with all 
numbered co-ordinates. The film is a re-usable matt transparent 
polyester version of the grids which can be drawn-on and used again , . . 
Ideal for overlaying and copying 

The 24 page full colour guide will show you how to use the JOTTER and 
FILM to produce perfect low resolution graphics on your 2X81! 

so stop squiggiing. Get a set now! 



sh iny. Print Fslolack — not grey, tt actually feeds th rou gh t he mach inei 
See for yourself . Only £10.95 for 5 rolls. Beware of expensive imitations! 







"UUIJCDC f AMI flETTUEM'?" ZXSPECTRUMJOTTER- 66 £9.95 each 

llilCnC VfUl I UC I ICI1I I Ti. SPECTRUM KEYBOARD OVERLAYS @ f 7 95 per DSC* 

Post now or call at one of our retailers! ^SSHr^JSSS-V 50 M 

ss s ^ttzsKg™*"**- " 3 Bon)uon ss sefjssex? ™ 

i-iign stj Lonaaniti y^t. Z)(B1 'craphics programming cuide'<$&£i. so each 

zx printer paper @ £io.9s oer five roils 

Remittance enclosed. Please phi my Access; 

,, . . „ Barciavcard/ , visa/MastercaraiV&. 

Address: 

Pleasenoie Price quoted include vat. P&Pfor 

v . UK deliveries 

T * Overseas order please add 25% for additional 
Surface Mall. 



vou on 144 amJ tmy mott of our prodweu 1 r 
W H. Smith IComihltwStoml 
BL-ffff MI(TO I4tft«n»iti 01-789 18871 

D«inifflt«lfltio«4WA(i*rt K'. 01-255 5*711 

PH-muiceniMterScrvtctiiDtnfftftUrtrs q;s*77&677j 
Ttitord tiKtronicj t CDmputfns ttnw run »si ^HXwei 
anrw Mekfhop ttrtnot <H?t i 76»2 1 
iittyattcti svnwnf viinngrwn Kwre 06 "m S7 tjzi i 
»ortfi*Tnnoii Horn* ccmcirtsf ctntt* coco* * rrtit 
pmiip Copley hi pi i&tm yt. rortci G9M ins^y. 
D jrllrrsran Compu w Shoo [panmstofl J2S «S747J> 
i-inoisnire MlLrm H*wre»m&t l*no m* i1io»M 
Monti E*it Compuren lOrc-fhMdOJTf ?MO0> 
pnoWVISW iHrnpforfl Mil JST99 J| 
C0mo«t*ftf-0f Aimcmtord C7:S 75ZM& 
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SOFTWARE FILE 
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lb3 LL4 

17C Lt>fl •3m$.v., 



&> LL9 JSR LL3,U>h *9*j CLCj RTX. *96,STh (T^bTH i3BIF .STR*3ftLF 
39 J5R iFE I.L08 ftp i"H ■ .<;.- 

111 Lt'F iSE-STft ■?9 i tUiftW: «6JStfi •» 

120- LL I CFV 63iBNb LL£ 

139 LL>R iSFlSffi 1199 , CLC > HDC *S»B;STfl «3B 

138-LL3 LDK »;STX *56iSTK *5D>STK i3E 
£TX (I5C 

iSTH *5n»CLCiR0C »39jSE0,SBC BljStrl »39FF.X 

lea jsr ll~-Ujx •scjUM mz&fiXhtn mm ml me. 

1?9 1>EC BflCijSfi LLSi^L #3E;IHc- #SC 

£80 6JBH *3C.L0fi e3699,X.iSrfl ■SfUt&CtnDC ■MlSTfl t3HFF*X 

21® JSR LL5A0X 9SC;Uth »JRFF.XjSTFi tnfti INC USE 

22s l-ec *sc;jsr llsjCSC "5e 

2S9 U>X •SCilHM.IMXiCF-/ *32;8NE LL4 

249 LOW *67CE>CAA •STtF-MWi «)=:?&», ORH •&?&(.. STfl #9t,RTS 

299? U.3 JI*X.#3FEj 

279 C^iL^JD'ltE^S-H-Z.K-li r«9E-«l>7ir9F*£54 
289hCLEW2; COLOUR 1 - ?#9i»64 > I H87£E»-1 J COS, d 
239 F. J*t3T03f2 . J « *3n&&-32+J,J ! HJfKia^o- Jj H. 
306 Li.LL3,F.J-eTaiSe;KrtI! ;M. 



3 19»K*R. 5<,H; >*9H*K, F. J«OTClfU R. ".5+ J I CO J 

329 IF C5:5e6*ft;H-iM+l;'!'i&lL»H-J»>i9f*-HJ-i-CiiS.d 

339 Ll.LLB 

34» ?a*?e 4 

339 if ?adt<>a,7fti.3-?ai3-i.G.9 

360 rB*?6 A,H.,(.>* 

3?ebP.Ii2 1| V0U SCORED *C" POINTS 

369 IF C>HJ W"t 

399 P." HIGH SCORE JS -«"•" 

409 P. "PRESS CSPftCE 6ftR3 FOR rWOTHEK GO"' jLI.#FFE3; KJH 

419*F. J=yY0#ea.'>6*?B 4iR. ,N. ,L=L*1 

429 IF L-3,ti.b 

439 G.h 

448aT>.*7iIF H-i,li,+69 

439 F.O^lfO HjHUVEt\0^£>tJ^,61jDRflM(C0-2J*£>-63;H. 

460 R, 

473&CLEAR9jP.*39 

480 F.J-35T045,«0VE22,JjW-flW43,49.H, 

4?G P. * " "•ft- 1 owb* ret" " " 

506 P. "SitER YOUR CflP ftS FAR BS YOU CRUDOWH 1HE RCrtO BY THE' 

310 P." KEYS - H " 

32© P." t "*&5" LEFT" 

338 P." J ■'•isS-' RIGHT"" 

540 P. "- PRESS SPftCE SHR TO CONTINUE" 

559 LINK#PFE3 

3C4T Kb 



(continued from page 779) 
500 of these disappear olY ihe bottom of the 
screen, iht; degree of difficulty increases until 
ihc player crashes three times. The score 
obtained and high score is printed and the 
game starts again 



Extra tools 



Peter Barney, 

Letchworth, 

Henfordshim. 



HUM 



1.\[ ; kv oi- li<>bb\ Rao's toolkit machine-cod* 
routines for the Spectrum — page 77, 
February, Your Computer — may find these 
routines useful also. I ,ist 1 and list 4 are high- 
re so lot ion kit and right scrolls, but in each 
case, the byte listed as ^ or 61 — use only one 
— will scroll with wrap-around if 63j or with a 
white pixd from kit or right, as appropriate, if 
55. This same byte Poked gives inverse 
.: : ,!i:i.. nrrs whi wrap around. 

List 1 and list 2 arc hijjh-rts up or down 
serolls, which may be of interest as they arc 
much shorter — 51 and 55 byics — than the W 
and 97 of the published routines. 

I have given the listings in decimal gg 1 find 
thest- far easier to enter than hexadecimal. A 
suitable routine lor entering the codes is given 
on page 160 of the manual. 



The trap 

Colin Hagreen, 

Orpington, 

Kent 



®&mn 



TRAY Is a game ibr two players, each player 
directing a line around the screen trying to 
force itteif opponent lo hit one oi' the tracks 
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Formed or the boundaries of the court. Beware 
though as you* can sometimes escape by 
cutting through a diagonal line. Be careful not 
to centre the Joystick or you lose the game. 

To start a game both players have to press 
the fire buiiL>ns. The overall winner is the first 



to score 10 wins. The lower-case letters in 
lines 350 and 360 arc typed as inverse 
charactcts, FCopy is used to store the courts in 
another area of memory and lines 120 and i 30 
bring them on to the display faster than could 
be obtained by drawing them each time. 



IB PCLETOS 
Sfl Pf«0€l,3 

49 LiHEE8,BJ-(*,l9Z>,P8fT LiwE-tasg.tSgJ.^SSTLlNE-traSHBi.Pa 
CT»UNE-(a<»>jr*8t? 

99 PtlOOEl.3 

« FCLS 

7( I^CDPt-3 TO tJ'PCOPV4 TO € 

09 LINEf59-»S-*"W,13B)jPSET LIH£< SBeM J-< 2ee, ISO ), FEET 

98 RS-B CS-e 
I S3 GOTO 289 
110 K«flNjMJi 
120 PCOPYOttSJ*! TO 1 
J 30 PC0PT< X*a >+2 TO 2 
14« Pf*OO€l'l'9CI^EHlp0 
130 W*IZB'V"r>B'Kl-ieeiVl-90 
1 ISO t!-X*2*< JDVS TK( e > 73 1 >-Z.*t JTJV6T K< 8 >'. 1 2 > 
179 V"V*--f*f J0YSTKC I J>S1 >-2*< J0YS*K< t X12 3 
IB9 IF P«»0IHTC)(,¥K>1 THEN Z78 
193 PSET<K,V,*f> 



£0B K1"t(1+Z»HJUYSTK<2>>31 >-2« JCnrSTK<^K 1Z> 
218 ¥1-V1*1« J0ySTKOJ>31 i-?l(J0Vi.TK<3H12> 
i£9 JF pP01KTtJ<l,VlM>l THEN 23« 
?M f*SET{J<l,VI*a> 
240 G0T0t«9 
230 CS-CS*1 

260 coro^ea 

300 OLS'PftlNT- r P p P" ■PRINT" «™* — — — ■ 

2ft PHIMTlilJfl.-LEFT PLtTYEH BIGHT PUt^*- 

sie :f rs-10 oh cs-io -men as* 

3» ORIHT" PRESS BOTH FIPE 0LTTTONS' 

33« IF P£E«632MK>124 f**l> P£EK(*3299M >2S2 THEM 33B 
340 G0TOJ 13 

339 IF fiS^It* TWEN PRINT- PSIHT" l#ft *l4vti^ wl*«' EL.?£ PSINT'PR 
INT" rMWtt H*»*r w!n4~ 

356 PPtHT PBIHT PfllHT- PPESS *«*«-* 

379 fi«- :nk£« if RtOCHRfKlsji TpEk 379 I 

390 RUN ' 
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ADVENTURES WITH OVER 
4,000 LOCATIONS 

• Space Adventure 

• Role Playing Adventure 

• Single Player Adventure 

Over 4,000 locations on one adventure cannot be done on one 
tape I 

The first tape contains the graphics, the instructions, the 
preparation for travel and the first adventure. As soon as this 
adventure is finished you can order the rmxt part. Plpase note that 
every pert gives you at least two if not four different exits. 

You Can stop the garne any time you like. It is however not 
possible to skip parts because data are recorded and you need 
these To continue. 

There is always an option to restart when you found an exit, 
thus allowing you to find all the exits in any one module. 
TYRANT OF GRAHAM: an adventure in outer space. Try and 
find your way to the planet Shrahaim, The approaches are heavily 
guarded but if you can get through you will find eternal life and the 
conqu est of the u r live r se i s y ou rs . Maybe i bu t we doubt it) you will 
find the way to another universe, but only rf you enter the right 
black hole . . . 

TREASURES OF MOSHT: a single player adventure in ihe most 
fabulous country ever put on computer. Try and stay alive in a 
place where everything seems to go against you . > • 
TRAVELS IN RASH AN: a role playing adventure situated on 
earth before the cataclysms which happened before the 
preeamrjrium era, some 600 million years ago. Travel 1 Through this 
ancient civilisation with its uncanny laws, stay alive and gather 
treasure. Then try and gel back to your own time . . . 
Each Adventure. Module 1: £4.50. 
Each further module also £4,50. 
Please add 50p per order for P&P. 

ADULT WEEKEND 

The game is played in e location where you might go to spend a 
weekend away from it all. You will meet other couples and decide 
what you want to do with your time. 

If you want it neat and tidy then this is possible. If you want it 
adventurous and perhaps a bit promiscuous then you can have 
that too. Up to you . , . 

If you a prudish (hen you can skip certain parts, if you are not' 
then you can take the plunge. Try it, the best game for grown ups 
ever written. Naughty, romantic, sporty, even a bit dirty from time 
to time.,. £7,00 + 50p P&P 

All Games for Spectrum 16K/4BK and Atari 400/800 will be 
available for Dragon and One- 1 in May. 

COMMERCIAL SOFTWARE FOR 
SPECTRUM 48K 

Financial modeling, budgeting and foi&casting program. 

All row and column arithmetic available. 13 cols. Rows dependant 

on memory used. The equivalent of 'DeskTop' or 'Micromodeffer" 

now available for your 48K SPECTRUM. 

Inckt srve of 45 page manual £30. 00 

Ask for information about our ledgers I nominal, sales, purchases) 
and other accounts packages {petty cash, bank reconciliation, etc 
, . ,i which are only £20.00 each and come with a fifty page 
manual. 

ASTROLOGERS 

Computerise now on Spectrum 48K, 

Full calculation program now available for Spectrum 48K. 

Ephemerides from 1900 to 2050 on different cassettes. Ask for full 

documentation, 

YACHTSMEN and other SAILORS 

Coastal navigation package now available for SPECTRUM 48 K. 

Celestial navigation available end of May, 

Ask for full documentation now, £30.00 

VENN SOFTWARE 

133A High Street, Acton, London W3 6LY 




A NEW DIMENSION 

[TllCRD-ROBOT 

Robotics is a booming addition to microcomputing and 
now you can build yourself this inexpensive buggy type 
robot. Designed tor use with most popular micros, 
including ZX81 and Spectrum. Zeaker will teach you 
about robot control, draw lines, explore, bleep, flash 
and even ' L !earn 1 ' its way around; or just be a fun 

peripheral A new dimension for computing. 
For constructional data and kit availability see 




SOUND with SINCLAIR 



MAKE AMAZING SOUND EFFECTS 
WITH YOUR ZX 81 
TIMEX Sinclair 1000 
or SPECTRUM 



JBON* 



THE ZON X 
£25.95 




-T=Z*0£Z 



«cfp4p4VA} 

* THl ZOM X SOUND UNCT * H5<npJ«(»r* «*(WJ*«I *r«) Mp*eia*r 

flOHjr*d 4 v u» w* iha ZX B '. . TIMES S*<3** 1000 *r4 Speci^m 

Computtm, ll just phjgi It) — no dtamirrBing. or so)d*nnfl. 

* P*o pew* c*cfc.«. btttfin iMdf or othar MM' 

* WmuH Vefcjm* Control on ptnaf - impta votum* from bvft-!fi loud- 

* 5»ndinJ SmeUlf - 18K Rl«*Mk 0* Dhnt»j <*n 6* plugowj Lrto TOM 
X Sound U«lt without rfaeung normal Computer op*r»Si8« 

+ Huoa rinoa of «fla&« *oufi.at 'or Oarnoi, Muuc, Haacoplara, Sd-Fl, 
5pa» Invader*. fcipla*«n», GgrVahoH. Drum*, Plan*. Lit.-*. 
rjftni. tl*h*. Tur»*.. Chwh. ire., or vrfwttw you otvwl 

* B hit Ktarft. Um 3-Cfc*.-?* »otnvj eh* #viq fut&irryrm eofrtroT 
of Ditch, tgiuma of ionw Hid notnt. al wfth arrvatoea Eomrot 

* S«i?T aadod to *>..i;ir»8 Oif*** 0' p*0tjr*rnma* utlng 9 t+* |n{}'« 
"BASIC" iinat or mathin* coda, 

* No rrnmo'v ivdr«*»t u»d - i.O. m»pr>*a. 

F.AI ,T»trvrtlon» with many ttHIWirl Of how "o OOttin (tl*cfj •no' Iha 
progrimim*, lupatiad. tulty DLUr*n;«M . Bril*h M»da 

"£rf#pr t*rrt Smtrwn. yeu nt»d Him Spttmjfn fnwnw ffcuW Qr&r 
No, SO - *kl fS.OB *ic> V.A.T. 



hr-r 



1* 1 , W* ft may ba nada by Chaqua. P.O. 
G-ro No. 3H 7008 Pot!*! Craar or Ct*t 
Card. 



ExpOrl Ord4't :- 8*rvk ChtailK. 

InttTittloni. Money (Mar. \J-S- I or C 
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competition corner 



A £15 book token will be awarded to the first 

correct solution drawn from the competition 

bag. All entries must be at the Your 

Computer offices by the last working 

day in May. The name of the winner, 

the solution, and a competition 

report will be published in the 

July, 1983 issue of Your 

Computer. 

If you want to set a 
competition for Competition 
Corner, remember that the 
simplest solution should 
be calculable by a short 
program rather than 
by any other form 
of reckoning. 



.*■» ~#« 



Troll gives 

you as many coins 

as you have 

diamonds 



*&&&* 



A troll swaps 

your diamonds for 

an equal number of 

beads , . . then gives 

you as many diamonds 

as you have coins 



Troll takes 

one bead from you 

—then sends you 

up if you've any 

beads left; Else 

sends you down 



THE HALL OF 
THE TROLL 



Herk is a map of the t foils* burrow — 
and you arc out lo make your fortune. 
How many coins should you pick up 
in the first chamber you enter to 
survive [he trip with the most 
diamonds? As usual, all ihe 
passageways are one-way, as 
shown. 






BY ANTHONY 
ROBERTS 



If 



Troll gives 

you an emerald 

and as many 

diamonds as 

you have 

coins 



Troll takes 

one emerald and 

sends you up , . . 

but if you haven't 

any, send you 

right 



Troll sells 

you as many 

apples as you 

have money 

to buy at ten 

coins per 
apple 



Troll 

buys all 

your apples 

at 1 coin 

for each 



K«asS? 



Wi 



lake some— 
not all—of 

the 1000 coins 
In the store 

of coins here 



COIN 
store! 



Troll takes ali 

your coins and 

returns them to 

the store: Takes 

ali your diamonds 

and throws them outside: 

He then sends you left If 

you've any apples with you. 

It not, he'll let you go 

{and of course you can 

pick up those diamonds he's 

thrown away) — after 

counting the coins in the 

store. If there aren't exactly 

1000, he'll suspect foul play, 

and probably kill you . . 



*A0&££atf£ 






Competition 
results 



March solution. 








ff 


5 


t 


UmTs 1 


?\ 




'SCTT 


M P 


i 




H 




a a 






□ m 


ri 




!V 


p 


e 


R \A <f 


n > 


w *\* 


hi a 


1 




n 




n □ 


i 


■ 


n □ 


72 




fa 


A 
f 


s 


* c /> 


«io|g 


*_* \* 


* & 


* 1 




a □ 


1 


■ 


u 


□ 








f\t \# 


^kUl mmmm 




H 


■ a 




i 


q ■ a 


* 


£ 
f 

-r 


OkSQQ 


n 
a 


LP 


SQdQCIl 


ml J l-' ; 




□ □ 




£|w : * 5 


IT> 


i ¥ \€ 


* < «| 


□ a a 






fj Q 


M u 1 


He o I * i o n a 


a 


r» 


c \f \o 


t. # *| 




J 


L 


Tr 1* I o 





In MARCH'S competition to win a Lynx 
computer competitors were asked to complete 
the sentence, "A Lynx would bring out the 
animal in mc because . . ,". 

The prospect of winning & Lynx may not 
have brought out the animal in everyone but it 
certainly brought out the punsters, in force- "I 
could re! ion my feline instincts for purr feet 
programming", wrote G Bockhurst., while H 
Howarth suggested "It*s the big-byte cat- 
grrreat grrraphics and a purrfcci purrocessor 
to boot". 

The winning entry came from the 
appropriately-named Dave Bull, 66 Milton 
Road, Southampton, Berkshire, who wrote 
"It's the purrfect way to be an on-line feline". 

Some of the other puns were more obscure. 
We are still trying to puazl? out A Ridley's "If 
ewe bison, ewe kangaroo terrier-bull bvtc otter 
it". 

More straightforward were M Glass's "It's 
ears ahead", and from A Patrick, "H provides 



the missing links to make me a cool Computer 
cat". 

Mrs Alkmjjsid si ruck a suitably aggressive 
note, worthy of Marvel comics, with "as 
Catwoman I'd have power over those ZX-81 
jokers*\ E Tupp's entry, however, took a more 
relaxed line and confided owlish ly "I wynst 
and blynXj but the Lynx thyn*". 

Our problem setter slipped up with the 
Telepathic Dangers competition by setting a 
problem which had not one but two solutions. 
Two pairs of segments can be discarded from 
the cube of On'cy; C and E, and B and F. 
Many of the entries spotted the blunder and 
gave both correct solutions, 

We Awarded the £15 book token to P 
Hoskinsj 30 Springfield Park, Holyport, 
Berkshire. 

He enclosed a program for the 
Spectrum which not only worked out the 
solutions but plotted the diagrams of the two 
possible cubes. 
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At last! The thing Jupiter Ace owners have waited patiently for. 

A minimum of 16K RAM plus the added benefit of extending to 32K by a simple plug-in 

module! 

Now you can start to program seriously in FORTH without the restriction of 3K RAM. 

Make no mistake. Not only is the PACER the first RAM pack for the Jupiter Ace, it is a totally 

professional piece of equipment 

Look at just some of the features:— 

* 16K RAM expandable to 32K * professionally cased to enhance the took of your computer 

* LED Power-on Indicator * Wobble free connection — no loss of programs! * A fully tested 
product * Complete with 1 years full warranty. 

The NEW "PACER" is available now direct from stonechip electronics. Anlu 

write now for quick delivery by mail. I ***illf 

Remember: For more power from faster FORTH . . . you need a PACER! 



POST TODAY to stonechip electronics, 
unit 9, The Brook industrial Estate, Deadbrook 
Lane, Aldershot, Hants. (Telephone: 0252 318260) 

Please forward me the following:— 

"pacer ■ ram packs f or the Jupiter Ace @ 

£29.95. 

16K expansion modules (to expand "RACER" 

tO 32KI@ £19,95, 

I enclose full remittance of £ . .made 

payable to Stonechip Ltd. 

Please note; All prices include VAT Post & Packing 

for U.K. deliveries (overseas add 1 5%) 



Name: ^^^m^m^ 



Address: 



STONECHIP 
ELECTRONICS 

More ways to make more of your computer" 

Del ive r y approx 14 days 
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CHAMPIONSHIP 
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WIN A FABULOUS 'WINGS' 
HOLIDAY FOR 2 TO FLORIDA. 

VISIT THE AMAZING NEW 
EPCOT CENTRE 

Volcanic Dungeon, the addictive adventure. People have 
been known to venture into its maze of caverns to rescue the 
Princess Edora again and again. If you are one of them, or 
wish to be, then you could find yourself tying on a sun- 
drenched beach in Miami for a week. Followed by a 
further week at Orlando, visiting Disney World and 
Epcot, So what do you have to do for all this? Just be the 
best Volcanic Dungeon, player m the UK, that's all! Ten 
finalists will battle it out in the championship at the London 
Computet Fair, Earl's Court, in June 1983, But first you 
must prove you are worthy. 

Volcanic Dungeon is available on the 16K ZX 81. 48K 
Spectrum and Dragon 32 An entry form is supplied With 
every game. (Anyone who already owns (he original ZX 
version can enter by sending a SAE for an enify form.) 
Order your copy NOW from CAR NELL SOFTWARE 4 
Staunton Road, Slough, Berks. Only £5.00 including 
P£rP, Also available from good microcomputer stores. 

'Judges* decision is final and no correspondence will be 
red into. All business associates of Camel! Software, 
and their relatives, are disqualified from entry. A copy of the 
rules of the Volcanic Dungeon championship will be 
supplied vt/ith the entry form. 
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dontmiss this INCREDIBLE OFFER ! m , --« 

50 GAMES £9 95/ Ml 



CASSETTE 50 FOR YOUR MICRO 
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GALACTIC ATTACK 
S?aCE MFSSIU\ 
LUNAR lANOEFi 

plasma bolt 

$TARTHEK 
RArjAR LANDtHti 
ATTACHER 
GALACTIC OCH"iFtGnT 
ZrOPl ATTACK, 
IVA51VE ACTION 

oxo 

BO-GGLI 5 
PONTOQN 

SKI JUMP 

hangman 
old domes 

THIN ICE 



WA2£ EATER 

orbitter 

MQTQfKVAY 

FORCE FIFLO 

NIM 

TuhhlEL ESCAPE 

BAHFELJUMP 

CAMVtOWALL BATTLE 

OVERTAKE 

SITTING TAflGFT 

SYAJH THE WINDOWS 

SPACE SHIP 

JET Plight 

PHASE H 
I.MTRUDER 
INFERNO 
*S HOSTS 



SUSMAHI-NtS 
ROCKET LAUNCH 
PLANETS 
LACK HOLE 

DYNAMITE 
DO YOU* SUMS 
DERav CASH 
SPACE SEARCH 

UMVERSE 
RATS 
TANKER 
PARACHUTE 
JETMOBILE 
HIGH RISE 
THE FQRCE 
SfCHA^GE 



a: 



• '-, v- x. 



NOW AVAILABLE FOR 

ACORN 
ATOM 

ORIC1 

SHARP 
NEW BRAIN 

HJOJBaIB 



sint=lair" 

SPECTRUM 

ZXR1 

LYNX 

DRAGON 
ATARI 

MPPIG CASSETTE I 



f. ■*•:-! 



5*1 



DIRECT A 

SOFTWARE 



OflOFtf FOflAT 



N*&*J 



MINIMUM StZB COMPUTER REQUIRED ONLY 



CASCADES HOUSE 
BARGAN'S LANE 
LLANDOGO 
GWEfJT 
S.WALES NPS4PA 



SUPPl Y CASSETTE SO FOI» 

1 ereips* n heque/PO. OR ptea&c detBl my 

Aiccsa Bardaynrd No 

Address 
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MORE TO EXPIORE 

with EE computer "add-on" projects. . , 

REAL-TIME CLOCK for 

APPLE II 
and BBC micro 

Full constructional details in May issue. 
Software available. 



Hardware designs for atl popular microcomputers 

will be featured regularly. 

EE knows how to 

make circuit building 

easy. 



$$mi 



'ONSALE 



8 5p, 



EVERYDAY 

ELECTRONIC! 

and computer PROJECTS 











| COMPUTET* 




#64 K RAM/ 

16K flflM 

• 6 co*urs and sound 

• 3 display moaot 

• May even oe 

ADplBtCfT 

CompaciijV 

• A.Wwnt>|y P«c*l 
Of Forth lurKJuUQ* 

• 49 alpun humane 
and lunclion. kity*. 

► Interlace Milieus 
including TV or 
v*deo c<ipi.iy 

cartridge, 

L'fjilfOfnc 



WEWEtflAIN 
MODEL A - 

f 234 r VAT 
MODEL AD - 
CZ90 + VAT 
12" GREEN 
MONITOR 
€99 + VAT 






OMBttWU "NDUSTflHl ESTAU KIDDERMINSTER- 






'ALSO SEE ADVERT ON PAGE 160' 
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SERIOUS CASSETTE SOFTWARE 

from 

MST CONSULTANTS 



DRAGON 32 [D> EPSON HX-20 (E) 
48K SPECTRUM (St ORIC (O) 



BUY ANY TWO AT £19.95 inc. EACH - 
AND GET THE MAILER FREE! 



Mailer,' Address Book f D) 

Dedicated database prirls 

selected range* q\ address arid 
other lalseli bv Searchkey and 
Record Range. Screen and Prim 
options. Browse, Records, etc 
El9,3Sirrc 

Database ID.5,0,1 

Essential card index filing system 

with Mjrts.' searches by field, 
field totals, screen .-print options, 
etc CIS.Kinc 

Docbase I El 

Superb database for PORTABLE 
EPSON HX 20, Away from the 
office? Need access to your 
records? Take ihem with youl 
Choose your own headings 
Amend record*, delete, sort, 
search, print, ADD them 
together. Total flexibility, at 
horn*, in the tar, ANYWHERE. 
f 75 00 nit. 

Stock Control (Dl 

Stoc* lists. Ruirder Reports, 

Stock EvfllMfltKm, etc 300 items 

per tile. Primer? Screen options, 

n9.95ine 



Home Accounts ID} 

Kee-u track of your house holu 
budget. Mono options include' 
estimated &■ actual budgets, up- 
to-the minute bank statements, 
current balance, eric. Graphical 
representations of past &• 
present month, printouts ol 
surplus & deficit etc 
£9.9Esinc 

Invoices/ Statements ID) 

Prints superb documents. Dis- 
counts & VAT calculations on 
invoices, Customer/Trader 

.iddrL's-s Storage Ustr defined 
footer messages, 
f19.95inc 

Business Account* (Dl 

Transactions Lists. Debtor/ 
Creditor details, summaries, 
searches. Bank summaries, 
YTD, B/F. etc 
£19.9Sinc 

Business Gem* (S,T» 

Stocks Er Shares. A must for ihe? 
budding tycoon. 

C9.95ine 



EXTRA SPECIALS 



EPSON HK 20 - SUPER STOCK 
CONTROL £46.00 in c 

A revolutionary stock control 

experience! This program utilises 
every feature of the HX-P0 to the 
full, with Stock Lists. Reorder 
Reports, Full Stock Evaluation 
Lists - a« time & date indexed 
— and over ranges selected by 
the user. Hard copy record of 
deleted items. 900 stock items on 
a simple mkrocassette tape 
Suitable for multiple stores, 
s«nalc premises etc Add .'Issue 
option ensures dec urate records, 
and item- by- item evaluation 
gives instant and up-to-date 
status check. 



I authorize you to debit my Access Account by tha amount of 

£ 

Access Card Number ..., 



I.*. - 



Of) You can telephone 
your CiirJ numbs' In 
M2M32&17 

Oft You Can Itnd VOur 
cheque ■>' Postal eroef it>: 
MST 

CONSULTANTS. 
NEWTON ROAD, 
BOVejY TflACV. 
DEVON TOUH 9BB 



nlHn'C ■ ■ i i l i ■ am wim-amm.M ■■■ ft ■■ j I 

Signature 



ADDRESS 



TELEWRITER TIM - DRAGON 32 

£49.95 inc. 

Telewriter is the powerful word 
procftssor designed specially for 
IftH Dragon 3/ Computer, Full 
Screen DdMrng, 51 x 24 
character display with true? lower 
case. Powerful tent formatter 
works with any prime*. Special 
MX 80 driver requires no 
hardware mods, Mo discs — 
CASfcTTE INPUT/OUTPUT, 



ES 



DATE 




SPACE MOUSE £*,f* 

You, a> aft interiteHo Space Moutc, 
lind ygalnir Elapprd d«*p U*d*r- 
giaond on on alien planet- V(„ mint 
weave fOtii nig upw»icb tr»roia/i ih* 
er*Cta in the IK lis, avoiding, the 
iprie* can inot dig dawn from 
iht- imfsce. Lit • iuperchecic jnd — 
M WOW" let • Uhort time you 
have enough energy to dig upward 
truough Wild *DCk. As you get clour 
to the luctace, you will find more 
rait sole tc dig down! lOOi machine 
code- foi the unvpandad VIC 20, 
krjtoard oi Joj-iiirk 

STAR FROG *"" *>,95 

DWI let the wg fool you - fhb B not gust amithcr t ttqQirJ U*"n*! You 
must leaver the fortified 6as* la enter the atomic wutetancM and get a 
prcvitiom pod Eoi trw famines w> the torirou - bat avoid the Mulanli! 
STAR FROCs The drone* ata due to gat *eu, avoid them M you can. 
SPA3X; Totally unpradlelBfeh- and dlllicull to -vuid- 
100* machiriB cede far the unexpended VICZ0, Keyboard at JO).itiCk 

SPACE TRAVCI tS»W 

Tra. filing through *|3«e= yCKJ am ml vfren by ■ heel ol hup* n>«te alrds. 
Whllit you're zapping thaw bkda, jou continue 10 imvcl. »nd ancr yauVa 
Ojomr irjOOfcm, you will warp la a new lector - wtxre tricic «ti fanitt 
and ittdnoel blfdj! 
tOOS michine coda fol th« unaipgnoe/d Vlf JfJ. Keyboard 01 Joyilirb 

ALU M (tot SK or 14 K i-ipmnirn) £5,M 

On board the ipace lufl NOStROhW there K M alhrfi Iftlt h»l kilted all the 
craw, cicapt yow. Your m|»1on in tc deilroy It and OKapa: A full grapMc 

adventure far the VIC 20 with BK or 1£K ovoamion. 

All program! Uipplicd Oft canetto with Herat y CM*. 

Pleaac nttd -&p pci oidor foi pott i paetlng 



n .-,.■ 



Addre-ii 



|_l El«t rir*g 



Space Travel |_ \ SptCd Mauw J ] Allen 



MIKHIK3M, Oefrf A2, 24 Ao>rti Ciir^enl. Qraoknell, Berhihlre, HQ12 7HK 
nrrnw or Vim Card Holdeii telephone tOJii; 27317 (?«m -6pm) 



WANTED 



SERfOUS USERS OF ZX SPECTRUM 48K 



SUPERPLAN 



For 43K ZX Spectrum 
We take ZX computers seriously 

Serious software which you will enjoy using 



With SUPERPLAN you can put 
your ZX Spectrum to serious use 
in the horn*, school, dub or small 
butatlMS. 

Create and update an analysis 
sheet or spreadsheet within the 
Spectrum's 4BK RAM. 

Save ihe chart on cassetie. View it 
usmg the TV screen as a window, 
Updals il IroTi the keyboard. Print 
it on your ZX printer [optional). 

Wo have delayed advertising this 
product until now to ensure 
availability. 



fit) VIDEO 

^aj,ar SOFTWARE UNITED 



• Machine coded scrolling with 
114*1" uirisble windows, 

• Binary coded decimal arithmetic 
(BCD). 

• Variable Column WHJth 

• Up :u 52 column*. 

• Chart capacity exceeds 40000 

digit*. 

• Full colour display. 

• "Flashing box" positioning under 

keyboard control, 

• Arithmetic functions + - * / % 
[and One or two more) - 

•Audit nail of aH entries. 



Stone Lane, Kinuer, 
Stourbridge, 
West Midlands 
Tel: 038-483 2462 
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THE FLEXIBLE COMPUTER SYSTEM FOR THE FUTURE 











How can Tangerine promise you a 
ofessional computer for only £99.95? 
cause, unlike most computer builders, 
have designed the U LA. ourselves. 



This makes the ORlC-1 substantially more 
reliable and versatile to work with and 
what's more, at £99.95, you get a 
professional system well below the price of 



ORIC-I 



|[Z j|DlL^ML^i_i^i yiyiyji picjBiJK^ii 

[»■ Hvfl V9 WHm n HI n ST] 






^□■□■□Iola|L^^3S|L 



|i ill :ir~!ii ;§ if iirrilLJli i' „Jo 



4 — 



ase-aikw 28 days for delivery) Subject to availability 






refer your OR1C-1 direct from the designers 

BY POST; You can pay by cheque, postal BY PHONE: Just ring our telesales number 
order, ACCESS - BAHCLAYCARD-VISA ELY (0353) 2271 /2/3M 



all leading manufacturers 

We can give you prompt service, quality, 
reliability and full technical backup: the 
ORIC Computer System will guarantee you 
that and more: 

• 8 colour graphic display (8 foreground + 8 
background) 

40 character by 28 line colour text display 

. High resolution graphics (240/200 pixels) 
240 across screen, 200 down 

• 96 User defined graphics symbols 

• Microsoft BASIC software 

• 6 octaves Of music with Hi-Fi output and 
4 preset sound effects - Shoot, Explode, 
Ping, Zap 

• Centronics printer interface (compatible 
with a whole range of standard printers) 

°» Optional Communications Modem 
(allowing access to 200,000 pages of 
Prestel and direct link with other computers i 

• Typewriter style keyboard 

• Professionally written user manual by 
L well-known computer authors 

/ • Oric Owner Magazine included with each 
ORIC 1 purchased 

• Tan-Forth supplied free with every mail 
Order 48K Model 

• Extended Basic (BBC etc) available soon 

• Full range of business and leisure software 
coming shortly. 



PkcabBdetete/comcitaie aft applicabto. 

'I eodow a chegue/p.o. payable to TANGERINE 

COMPUTE SYSTEMS LTD. For £ 

Please charge rrty Access. Barcteycsrd. Visa No 



If you require 3 VAT receipt ptease tick 



□ 



Nai- •:■ 



Address 



Ptease send me a fml colour brochure 



□ 



TANGERINE COMPJTER SYSTEMS LTD. 3 Club Mews, Bv Cambs CB7 4MW 



hem 



| Qty | Price inc. vat | TotaJ 



OFttC-1 16K RAM 



OWC-143KRAM 



I I £99.95 I 



I | £169 96 



OftCGomrmirtcabOrtS Mode™ I £79,00 | 

&ttOm& Negating iBMnatiittfh { E 10.00 [ 
Poaaaiw and pecking £595 1 



TOTAL £ 




Software for SPECTRUM: DRAGON: ZX 81; and Now ATARI and TANDY 

M.C. LOTHLORIEIM 

JAPANESE CHALLENGE TO SPECTRUM AND TANDY OWNERS 

S towfeu*, nted«vai Japanese Warlords and p*#» b#t>d* whij nave t>«ft «ij«e**fuiy utveefttg Dragon 

and IX tl honw, are now potted to *tt»ck Iha home* of Spacuurn and Tandy owners:. Wid you be abta 

la rn»t rhia chaapnge? To succeed you must maishaJI your forcei of warrant and Samurai. fauJd and 

miint»in ynw w chin" snips, safeguarding th*m from (Hack and p*an your *«li«9*'t food suwty. To 

*utvrur you mus! defeat all your opponents by attecJinfl them, reselling Itw attacks and malcnci rakH See 

lh* resvlti ol ywjr dad Hem on graphic* mop of Japan for pirate ban*** and other oreptws few Samurai, 

army And personal combat, The price ot feaof* n *wflh Order a» WARLORD. 

Availability DHflGON H SPtCTRUM *8X: TAMDY 3SK COLOR COMPUTED; ZX 31 1«K INeia ZX *1 

omiis shih ot the above teatu*ei ji nd doai not include graphical 




ROMAN EMPIRE 



Vaa AtarJ, Tandy ind Dragon owners can 
new aiscevfrr the el^allcnoe chored by our 
la'lj»*l selling Spectrum cjaim in which yau 
are Emperor of fttrnt and null attempt to 
mjnjwiTt your kHjiuriS and armies to 
M>bdua [h» province* ot (ha Empire A test 
of your oanaraliriip wiiri % Laval* of play 
and variable tuning s:ieng[h* lor your 
opponents 

Atari. Drag. on and Tandy versions feature 
colour graphic rnapa and supporting 
graph** for battle n-iulti. Spectrum version 
usee u*»r n*finad Graptiici. 
Availability ATARI SOO arid ATARI 400 
tit* axlorutadr. TANDY 3?K COLOR 
COMPUTER: DRAGON 32 SPECTRUM 
16*,; JtKSI 15K 



ALSO AVAILABLE 



SAMURA 



Not a tvangama but a 3 phase real time 0*m* which 
give* you command on a Royal Navy trwp al the time 
of Motion. Yout mission «■ to intercept French 
Privateeri who ai* operating in the ftalnc and the 
lit phase TsqulnH you to lay 1** ***vitifln and futa 
■Of your nww to knock out a abort- baliary, 
Phase 2 »**w* you » sail your *h<s (irsmg arrow 
key*! 1 W bnareapt the Private*!*. II you uiuead 
than you paas to phase 3 where the kayi 1-9 will IJra 
your guna. Be Uralul ha doesn't escape at Uw Lata 
poelt or. wane stilt a;nk you, 
$ Ptivtteeta to b* iniafceOted each flame, yew 
continued, aarvtco and pmwnrjoon In !he New are 
dependent on your success. 

DUAL PURPOSE CASSETTE ONLY f* W contains 
Spaolrum 4flK and ZX 81 V6K «or».lonr on «*ma 

ctuin* 



TYRANT OF ATHENS 

Our ongiflal Diia and sill easing waH on in 

iir^f hirdiday VcMd h-i br>0* I *■"' fca« 

Atham into Iha moat leaiad stale in Ihe 
Medrterranaen. 

The game s played .n period* Of 1 v*at 41 • 
tan* fmt 0rw>g you Iha opporturWty to uw 
your fundi to tram troop*, and buid 
warshve and merchant ahip* tor the 
totovying yrwr. tHrfonr p(ogr««4nfl to |h« 
Battle Phase Hare you wifl ruirtt ia maef 
attacks by land and sea from hnnle Greek 
Stales and tha via! Persian Empire. 
Spactnirn vmmi u»* character dafinad 
^iaphi<t, Pragun "eaiurct h<o,ri rrioVitori 
graphics inctuding a map iai naval battle* 
and blocked dimont-on of Hoop for tend 
batrkes. 

Availability DRAGON K: SPECTRUM 
_ 1EKZXS1 1SK 

ZX 81 lbKJ 



WARRIOR < DRAGON 32: SPECTRUM 16K 
PELOPONNESIAN WAR (ZX 81 16K} 

All games contain comprehensive playing instructions and they play differently at each level 

(where applicable! and on each occasion. All ZX81 need 16K Ram. 

PRICES: SPECTRUM £5.50: ZX81 E4.50: DRAGON £6,96 

ATARI £12.50: TANDY 32K COLOR COMPUTER £7.95 

ACCESS NUMBER OR CHEQUES AND PO'S PLEASE MADE PAYABLE TO: 

M.C. LOTHORIEN m™m 

4 Granby Road, Cheadle Hulme, Cheadle, Cheshire SK8 6LS Fv 

fhesa catscttn are &oW subjecl lo the fc4lowtng conditions; Untythomed copying, hiring, kfneting., exchanging, pubic oeformintc and broadcaitmg a afnetty ptoiututsd. 



SPECTRUM 16/48 
ZX81-16K/DRAGON 32/BBC A+B 



ADVENTURE 200 (16k) 

OVER 200 PLACES to explore, Written in machine code and 
using advanced data compression techniques it squeezes A I rue 
fixed-map adventure into just 16K — all held in ram — no extra 
eassetlc reads or books of text Unlike a randomly generated 
maze type game (his is a real test of your tactical skill. It starts 
easy but the further you progress the more dangerous and 
difficult the problems become as you. use objects around you to 
overcome obstacles ami you arc the hero! Flexible command 
format allows abbreviation multiple word lines. 

Other games from Foilkade Include: 

AWARI — Ancient African game of logic 

FANTASTIC VOYAGE — (ZX81 1GK only) Real-time 
simulation of micro-sub in human body, Real vascular map and 
fas! m/code graphics. 

THE FOILKADE CHALLENGE: Buy boib Adventure and 
Awari and enter our prize competition. SAE for details. 

All games E5.95 inc. 2 for £9 95 3 For £13.95 



£1000 IN PRIZES 



FOILKADELTD 

Dept YC5, 66 UTTLEDEAN, YATE, BRISTOL BSI7 4UQ 




TOP QUALITY 

MACHINE-CODE 

PROGRAMS 

a*."- 



FOR THE 

BBC 

MICRO 



FRPGGEH f32K) " ^~^ WJO 

Ndt run another wgrjign pf Frogger . . . UIjS is the proper - rl«Qh-c|u3lr1y version liial 

you've been wailing hx. Graphically brilliant, with Qapihg .rnoulhKl crocodiles. 

diving turtles, and IVcga Ina! flu* IhfW tag*, a* IhOy jufflp Along, irvfensjvj (SirfKu:^. 

hi-scom, tBiponsivfr cantriali, sound effocis. oic. ••• riEW RSUEASE ••• 

ROAD RUNNER (3SKJ «,S0 Cass*ttc-;C9 SO nlse 

The Only Ml (osrturo machincmsdo vonjion gl the arcade game avaJable lor If.a 

B.B.C, rnlao. Ftuluncs inckda: strolling acrocn, ri^ir dep^y, chK*pcVit Tlags, fupl 

gauQA. $mok0 5Cr«n$, 6 Shs! levels, rankifigs. increasing drtf cutty andsuund afteeu. 

G ALAXlANS \22K) £6,» Ca»«ne/£9.M> DlK 

Fa*j3acs on vorscnoJtho popular araoe gams. * tiHescfGaJaxkiniifi 3, ni:Lil screen 

(orTTHiiofHj cvfoop down IndMduasty or lnonxjpscrflvio«lhta»,askvfll«^ls.hi-sajrc r 

rankings, bonus laser buses, increasing ckfticuTy, supertt graphics and scund. 

CENTIPEDE (3ZK) ES SO Ca4seflc/£9.W3 tX*c 

\nerodUo arcade typa game; foatonng tnusnrtsoms, r"*s. sna4. sp4t<3. mi (Nt 

canlfpajCNii c4 Dounw. Exostont graphics and sound, 6 sKid ktv#f*. ra-jcora K ran#;igt r 

bonusH. and increasing dflicury as the spders ftoeome more active and mm 

musnrootns icrease, 

FRUIT MACHINE (3») t6.SO Cas»ofl0/C9.m Olsc 

Pfobabty Iha bast fruit machine) impaariMAtafon on the marvels. This program Has it 

al . . .HOLD, NUDGE , GAMBLE, moving raafe, raafatc huts and sound effects. 

mgljiptewinfangunes. This e THE ln^ mattine ptTjgr juti ",o b."y, 

ALIEN DROPOUT [32 K) tB.SO Cassette/ 19 90 Disc 

Based upon tJw arcade game of ZVGON, bot our version impn}v«s upon Vw ort^nai 

arcade) oamo itself, You have to shoo) (ho abets out ct the* ■touts" batote frc 

"tsoies' J Jl up. Qnoa Kin. the auers fly down relontlBssiy. rmpisdng as They rw th« 

ground. SuiUW (8* U» with keyboard or jcrfsticfc. 

INVADERS (32K) C6.S0 Cassette/M.90 Olse 

Superior varaJon « the old classic arcade game inckiding a taw extras, *6 rrta/cMng 

Invaders drop bomos thof erode your deJenots, and 2 types of ipaoeship try over 

releasing large bombs mat penetrate through your deftenoo*. Ht-soore, mcreasa-g 

eflminy, superb sound effects and graphes 

SPACE FICHTEH tf2K) r^.53 CaSKtta/£9 9P DiiiC 

Arc«0*<ltyf« gama hasetf irpon featLires from DE F EN L)E Rand SCRAMBLE. 5 types 

C^ttnaVkKing Alien lira at you and may attempt to rartiyo tf .Sopwa»«|**pri 3505. fuel 
dumot, aSleroids, rppeoting Laser «innarv, smart bombs, tii-sccro. rankings, 6 skill 

levnte, bonuses. 

• WE PAY 25% ROYALTIES FOR HIGH QUALITY PROGRAMS * 

PteaM add SCp per order for p. ftp. tVAI.lt 15% **»&;»■« enquiries watwite 



% 



SUPERIOR SOFTWARE 

Dept.YC?, 

69 Leeds Road, 

Bramhope. Leeds. 

Tel: 0S32 B42714 



DISC SOFT\v*flE 
AVAimSLE NOW- 
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SPECTRUM OWNERS! 

SOFTWARE FOH A 16K 0R4SK ZX^SPECTRUM 

30MA2fOFQOLO {S.flt 

UK* >rt*3ww eed« 14 premie feu. fui eoteur 30 »fi3K!nt vt-trf » 
you kat i"a WtynAfH i« GOtO 1 eefc ***.*>■ and <<nd in* *wn e* y*j. gov 
nwr wH b* ww iWt u ' T« im<i at p4tr #» c«: fun Tn» 4 «* mot; 

pofmuu pfogrinn K*n-iDftofl Joynic* «xnpi.iifal#. 

M*gle CeMl* C*.M 

*BK Speerrusri mesh™ cod* fdvfntui 1 *. Rettua ir* Prmc*» from 
Th* M»oi<; CeiHe, fc*w*» 01 the Vimpim. 

G AMF S TAPE 1 M *S 

MQNCIHJSt SEAR ISLAND 

Fu: mc lilmn. In colour « y«j Trl*e*d In ih! AiCitC. can tog 

uv [□ i*ve »*y vwne tram tut iwwi whan nc* >c* How n« 

vofkkjui Mangoo**. «•'! *»'* iv«n iwi beir* in» ;n* i»t ' A 

Bauit 1 v our wak«fl'On'*by tmng llll vc«f< Kyi*. li'tttflV fl»m», 

■ha Ming applet m ifw *en*nd. M*kmg M mi* p< jb itx 5sv»«rum 

FaMfef «f»d h**4#^ on iv«v fr.ma, 'aatuiri ft •■ highly e»c>l.|n'} ine 

WOPO V*phl» my<* ettklirnMl PV *■■ 

Q*lnE»TA»E2 ,..t*flS 

RE VEHSI WJREB WCS 

Th»9»m! s-«.»J« 1 thJM* lOftfl G*mbl*ri paiMm' Tf* iih if hi 

>*a orange »b*KW* townst n\ 0/*B*«c». OdWju- and taund 

then* el ih* mvom w another tagtmer w* # elever 'n#id" 

t>l*v» "Trie v«f»«m paovrOn r e ce annten lynim. rrut»» thu in 

michni «*** llW*L«TO ItlU and I^ B'H oemiaTfl game. Vdu could 

piAvi * oeea *nn«. incluftei mm # lanu<M. you mtgM kH* vixjr 
MUM* ina vuul »w«:iH*irt «l tftm. turf ie», io», red :l>44a Acs. 
mwK mwSf 

QAMMTAPCJ M.Bi 

TIME-tlNK TASKS 

A fan en Ih* '** nHNnt H« A in* concept "■ g'apnital 

TIME-LINE lull leviuel tvpe eovennaea Cotaci a» tha ip*»4w* 

advvniw 4V^h i mua Wrctan ai ii<>** vwtryn ir* rMi« by uiwtrn**; 

lOCfc m c ler K*e0 Yw mm Lna potfaffti Ml trr l"a TASK- 

tnO VW <a"C macfuoe [□ wtumto VASTER. AH IlK rmli gn«* vnl 

Ih! EH*t«nl. baarara Ih* gai' ««HjUr* v** 1«atd 

WHITE NOISC k QKAPHICS ,,. EB.SB 

tX»ym> |o tvetm th« Kmiuqni <rf 5o«:!nai> BASK, WNG giv*i 
VO" OV«r 2C* antra ttmMnll 10 rjrva. apploHSn *Ck*K) *fl«ll. Teitl 

kthd ctrttroi uimfl 1 irwArA which un ba »wc 1 ii) in any *-Ptt«i 

Ctawl mrtatfld. ift«k<lariCt>ordaiad.Ui*aHASCv«^.bl»i<r»TO«E ; l 
naadadl. and named U5B c*B) kltludoi axlaUhn nunuH 

cean fS.B'B 

A lew Edit. Ml WplmnnrtWC" «' ■"«* f»PJfa' '0' le»»l leaching 
langvltga. railuaPi* Id Ltudnvti and tfrache'l ***. VM^Odt t 
camara^arvuva manual, tip* ^oad a«Mf uvv. edih"fl tic It 11 avai'afcla 'pf 
rt>tSr«CTflyv 1$K ZKfil and un for tl» DftAOOM 32 

GILSOFT 

30 Hawthorn Road, Barry, S.Glam. CF6 8LE Tat, 0446 736389 

S.A.E. 'o' 'till d*(j-ti ol trni« ana aiher rif?ms 
RETAILERS INCLUDE^ CARDIFF, Miciocenir*. FLAhcUUCoi. BAHRV. Sytgwrl; YOB*. 

<Jjrn*tt Computer Smvco*. BRIGHTON, Gamer; MQRLEY. Di r*j(jnbftp, IVYBfilDGE, 
rry»l1; PorY TALBOT, jay r>e* Commurilcaiwrw Alto ov m*d from Th* Settwir* 
Su^crrrullVar LCrNDOhi. CXETffi SOFTWARE. 





IIHMM^E TEGUHnUIESli lid 




ZP- 






EPROM 
PROGRAMMER 

Converts the ZX81 computer into a powerful 
development aid. Operating software in prom 
for fast immediate operation. Many useful 
facilities. Neatly plugs between ZX81 and 
Rampack. For +5v 2516/2532 type eproms. 

BUILT AND GUARANTEE 

Order as ZP-4000 £57.95 inc. p + p 

Cheque or P.O. only to: 

ENTERPRISE TECHNOLOGY LTD. 

P.O. BOX 140, DEPT CY, 

WIGAIM, LANCS, WN3 6LF, ENGLAND 



SPECTRUM SPECTACULAR £4.95 



DRAGON EXTRAVAGANZA £4.95 



Two new books by Roger Valentine. Each containing 
a mammoth SO programs (for the Sinclair Spectrum 
and Dragon 32 respectively). 

From the publishers of: 



WHAT CAN I DO WITH IK? £4.95 



WHAT CAN I DO WITH 16K? £4.95 






The two best program books for the Sinclair ZX8L 
Available from your bookshop, or 

V&H COMPUTER SERVICES 

182c Kingston Road, Staines, Middx. 

Tel: Staines 58041 



BUSINESS USERS PLEASE NOTE: OUR PAYROLL 
PROGRAM IS NOW AVAILABLE FOR; ZXH, BPECIWJM, 
PET, BBC, KOXTRON AND SOON DRAGON PLEASE 
WRITE FOR DETAILS OR SEND £2,00 FOR 
COMPREHENSIVE MANUAL (SINCLAIR VERSIONS ONLY) 



r*Ar5 



THE GREATEST PROGRAMMING 
*gH< AID SINCE FINGERS 

Cuts Down Program Entry Time 




a How flT*rry tou.'s rfo yflu f{Hti$ at-buffing 

* Mow "tiny timn tnvf you Pata i bug re t 
typiAQ trior* 

* How flrany ttmti ftavts you ms»ed (efMnolhf/ 
p&if sf Itimii lo kets yoaf putt m firogi tm 

* how may turn owe yev Dai tsatk-tcrtt. 

Mtk-itlit arid ftK-JIfjra tbfotfti tipy/nQ 

listings at oiKOfrtiOftatsts laptf 



the EASIREADER from bugbear 

Saves Hours in Oebugging time 

a 0v«r 99*i of bugs m pfooiaitis eopitd Unm p'irtQu! Inlingi sr? mi r* julil c! enlry trrof s — 
irrOif anyen* win only ont pflir af hands can miki Even out irnsUkt cifMaka hours Is 
trace 

The EASIREADER Minimises Bugs by Minimising Enlry Errors 

a fitt allrjctivt QtttfKi itarri tin b< mmtioned whtrf most tom'eriabte. ivoidinf ililf 
njftks and aching blchi., Jlra,m ciust* mittaKii 1 

• Tftt FipKij-ly BesirjceU cgfior prtvfiftSiifeifpinj B*l**trnempl.tal#cand siTniijfloomng 
lintl wrhii* jilcinimj you (0 itii IhfOUf ' irnrjilc lin*i 

■ Tht CASIHEADCH Kftas irair r>iacr Idf !*o-h*ns(*s ktyaoirc entries. \M when using a 
Sinclair eornpuier or juji Lin*g mc sfi.li Key 

* U will even sun lit olf-horrzcntit u-stirgs found in many rnaeajines 

a The EASIREADER can handli all oormal magazines up Is A4 nit wnfle she* is. computer 
prinlouii ann mosl DOflfc? 

HELP BANISH BUGS 

Make your progfammmg easier and more comfortable. 

SAVE T!M£AN0 BfFOBT - AVOID FRUSTRATION 

Send for your EASIREADER now ai I special introduce Of y price 0' £1296 
Please adfl £i 2b psp 

&UGBEAH. DEPT yc S . NICH0LSD« BUILDINGS. TEMPLETDWN. SOUTH SHIELDS, 
T¥NE 4 WEAR NE33 5RZ. 



* BLf36E.4n isaf 



Fuan: PtnUrflMfn BJSJTIB 
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ATTENTION ALL DRAGON OWNERS ! 

FED YOUR DRAGON LATELY? 

THEN TEMPT HIS TASTEBUDS WITH THE MEATIER MORSELS FROM ActJVe Softw are! 
OUR POLICV IS 100% CUSTOMER SATISFACTION — TRY US! 



8 CHALLENGING GAMES ON ONE CASSETTE — EACH 
SPECTACULAR FEATURES OF THE DRAGON 32 : — 

■ BRILLIANT COLOUR * ' IMPRESSIVE HIRES GRAPHICS 

1) Interplanetary Trader — 20k+ ! 

The year22B3. Occupation;- Space Trader. Tduf the Solar 
System in (his real time game Very challenging and 

feature packed 

3) Wumpus Mansion — 20k + ! 

Incredible Fun!! Outwit the Wumpus (if you can... ) and 
raid the treasures of the Mansion. But don t trigger the 
..„ —TIME BOMB! — 

5)Hi-Lo — 20k + ! 

Is it skill or js it luck?? Turn £50 into £1,000,000 with 
this simple, yet highly entertaining game. Super sound. 
_. Brilliant colour, and graphics.. 

7) Atom Hunt 

Full colour, sound, and graphics add to the excitement of 
this addictive game of deduction, Features:- 1 to 4 
players: individual scores and ratings. 




GAME INCORPORATING THE 
^EXCITING SOUND EFFECTS* 



2) Execution — 20k+! 

A hangman style game with a difference, Play the 
computer or an opponent. Lots of extra features. Good 

graphics and sound, 

4) Wipeout 

Compulsive, exciting, challenging game of fast reaction. 
Begms easy but gets progressively harder. With sound 

and graphics. 

6) Snail Pace 

Announci n 9 : - $N A3 L DE RSY - \ S upei enter ta inment 1 
Computer calculated odds and form. 2-8 snails per 
race. Beat the bookie! Full Graphics. 

8) Air Assault 

Blast the skyscrapers with ultra- high explosive bombs 
and clear a space to land your crippled aircraft before 
crashing, Hi- res graphics and sound. 



,V^r 



* All 8 programs supplied for the realistic price of just: — 
J £&% * All 8 programs double recorded on our own quality tape, 
p&? / * No -quibble replacement guarantee, * 48 hour dispatch. 

*Hw\N^Send Chq/RCX tO; Active Software, Temple House. 43 -48 New St, .Birmingham B2 4LH 



zu 



75 



t 25p 
PA P 



We teach you the 
secret language of 



world 





Since you appwciHlf Hw impact 
computers are milking oototnorrow's 
world, you'll appreciate the key role 
Camp Beaumont can play ir. your 
future 

Because Camp Beaumont's 
computer boffins using structured 
courses (basic advanced and inten 
stve) teach you the secret language 
that'll ve y cm a head start in 
tomorrow's high-tech world. 

But without tears. Because at 
Camp Beaumont {for 9- 17 year olds) 
there fire over thirty physically 
stimulating activities also 



"These includes 
"tennis, sotoa; cricket 
swimming riding, fencing, 
noeing, golf, shooting, judii, 
archery, gymnastics, fishing, sailing; 
wind surfing, the creative arts etc. All 
under the supervision of univereary- 
quaiified directors, instructors and 
monitors. And uniquely-equipped 
public school or country mansion 
locations in the I jibe. District. Devon, 
Dorset and around London and 
Manchester. Camp Beaumont also 
run day camps for younger children 
(5 15 years) offering ever i hiri y play ■ 
as you- Seam activities including 
computers, robotics, and psycho 
bionics. Write for comprehensive 
brochure to Camp Beaumont , 

Dept ¥C ■ 1 . Beaumont Hovse, 



stimulating acu vmesaBD /O— irvV~"\^P T»w,tJeamrummws«, 

available lobetp you escape (HiHjUlJLr 73 Upper Richmond Road. 

from computer fatij»u£_ * — "Y^r""VnTTrTrT^'OTP -r 73 London SWI 5 2SZ. 

f l\ U NM ° 1 . Tl T Tel: 01 ■ 8>u 9866 




Brings out the computer in yon. 



THE FAMOUS 

MAP 




£11.95 



EDUCATIONAL, SPECTACULAR & LOTS OF FUN! 

This great programme is available now lor £1 1.95 (VAT and p+p 

included). Access and Barclaycard welcome. 

Dealer enquiries invited. 

SEND OR PHONE NOW FOR DETAILS 

KUMA COMPUTERS LIMITED 

11 York Road, Maidenhead, Berkshire. Teh 1062B1 30822 

Please send me full deiai Is on Map of UK* 
Please send catalogue of all Kuma entertainment and 
applications programs. 



N.imi 



AdWre&s: 
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DEPT YC, 9 TWEED CLOSE, SWINDON, WILTS 

SN2 3PU Tel: (0793) 724317 Trade enquiries welcome 
Export Orders: Please add CI ,00 per tape airmail 




ZUCKMAN 

ZX81 (16K) 

♦ALL MACHINE CODE 

(10K) 
*FOUR INDEPENDENT 

GHOSTS 
♦HIGH-SCORE 'HALL 

OF FAME' 
♦AUTHENTIC ARCADE 

ACTION 
♦TITLE/DISPLAY 

MODE 
ONLY £5,95 INC. PfrP 



FROGGY 

ZX81 (16K) 

♦MOVING CARS, 

LOGS, TURTLES 
♦ALLIGATORS, 

DIVING TURTLES 
♦FOUR 'SCREENS' OF 

ACTION 
♦ALL ARCADE 

FEATURES 
♦ENTIRELY MACHINE 

CODE 
ONLY £5.95 INC. P&P 



*ZX Spectrum^ 

^ e nf/ FROGGY 16K or 48K ^T 



SPECTRUM VERSION OF 
ARCADE GAME WITH FULL 
ARCADE FEATURES: - 



•Fabubur Hi-Rss Colour GrijjNc* 
*Ajth*n!xr Sound Effect* * 3 TMM* 
"3-0 l.o»* r Si**™nk»9 (f Divno Tunlei 
*3 Lanei of MuUiGokrarwl vohtck* 
*Gn-»t<Wi Scot, Hi-Ster*. Tirnfrbif 

'Top &' H-gh Sctvc kirtwb tibfe 
*D*moras(i3tK)n Gjp™ rijJlinr 

Vcur turn* wctt *«ofi murt l*«p kioh a 
bury m*in IQM). 1h*T onto iBfl* end lurrto* 
in it* trttl V> (Htft MlBTv 0* lh« nw*r. 
b#r* Iroa-homtt. 

THIS MACHINE COUt GAME MUST BE 

SIEM TO BE BELEiVEOIP 

ONLY £5.95 INC. P&P 








fr'sf acf/or? oames /or Me SPECTRUM a/?tf 16K ZX81 



SOFTWARE 



TRAP [16K ZX81) Surround 
your opponent {computet or 
hums-ni before he surrounds 

you. Bordei fas shown] of wrap 
around screen C4.9S 



SUB TRACK (any Spectrum) 

24 game varialions and a demo 
nnodt?. Destroy thu EfnLfnv SuOS 
with your depthcharges bgi 
watch out (or ihow deadly 
minesi C4.95 



HUNT II EK ZXaH | The ultima to 
rrmze gam*. 30 MAZES and 4S 
variations inc. 1 or Z players, 
fast or slow and vrsiblo, part 

visible or invw-ibh? mazes. C4.96 

TREASURE HUNT (any 
Spectrum! As HUNT bul 144 

variations' £4.99 



X MEN (16K ZX81I The only 
ZX81 Putkrniirv wilh 4 diniirlinn 

gobbling action, bonuses and 4 
imeUkjem rnonstors, €4.96 

SiVACKMAN (nny Spactrtiml 
16 MAZES! 10 speedsHmaw M 
is & real meante). 





UFO [1GK ZX81) Mew faster 
version needs very fast reflexes. 
Now force l^ekl if you iufvK* 3 
minutes, mystery -score for Spy 
saftHiitn (very drfficwiK, b0f)U4 
gun for 5000 points timpos- 
*ast*?l C4.S6 

TRIAD I4BK Spoctrum) 
Treasure Hunt, Snackman and 
Sub Tfack is one program 
giving instant switch from one 
game to another. €9.80 

FAST4t16KZXai| UFO, Trap, 
Hun! and X-Men on on& tape. 
Faniaslic value at 0.9S, 



TOP QUALITY CASSETTES SENT BY FIRST CLASS POST 
WITH IN 24 L Hp U *S 0f_ R_EC_ E IVJ£i<3 YOUR OR OER _ 

Please tick games required arid send with cheque or P.O 10 

AMBA SOFTWARE, FREEPOST CAMBRIDGE CB3 7BR 



ALL GAMES IN 
MACHINE CODE 



t 



□ TRAP 
D UFO 
[ HUNT 

Name 



D X-MEN 
□ FAST 4 

Q TRIAD 



SUB TRACK 
TREASURE HUNT 
L SNACK MAN 



Address 



tl*1-l tM*ttttt*H II li 
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PERSOmL COnPUTERS 



□ 



48 JUNCTION RD. ARCHWAY LONDON N195RD Telex22568 






WIS20 



NEW 
LOW 
PRICE 

£149.001 



VIC PRINTER 
£212,00 

80 Cnaracwf s per brie, 

30 CfHfdClff i pcf IPC., 
!'<« lew F**d Dm AMttat 

prfrw 



NEW ^'NrajA-A mew ***** 



3^ T J^ASEB 



The64 



VIC SINGLE 
FLOPPY DISK 

oub™ce£2S6.00 

1 74K a^fle Si&raoe Direct 
b tn eetti a io vie Direct 

printer 



CASSETTE wit! 

DECK Aproyjimj 

£39.00 ^"^ 



|^coiTt??Sdore 

64K RAM 



SZ55SSTO^OURVJC20 



tnjsic 






thesi^S 






flKBAMCWWOy 



£39.00 



RAMCitrindgc 



£67.00 



effect 



Ib-coU^ 



dispW 



our pro £339 



>NSOF 

SOFTWARE 

fo*acopyo*ou* 
U(C kit containing 

ever /thing 

you need few tne 

VPC computer, 

tendui. 

t youi coupon j 

NOW 



EG 2000 

PAL VERSION 

* 8 colours 
1 6K RAM standard, 
expandable to 32K 
Extended Microsoft 
colour basic 
standard 
Typewriter 
Keyboard 

CPU: ZSOA/2,2 MHz 
3 Sound Channels 
40 Columns x 
24 Lines 
* Serial and Para I (e J I/O Ports 

OUR price £199 



<\! 



"i-,i 



-,-. - 



■ n n n n a a a rt t* m rt m ™ n ta 

-ao"o '.» o q p'i a "p iia r — 

' 1» p i» gp ai;W'* b 



•***■* 



STOP PtttSS 



,*-•- 






SSS -qn^l ™« kt ^ £10 



IK 



Post to CHROMASONIC Personal Computers, 
48 Junction Road, Archway, 
LONDON Nl 9 5RD 

TERMS Or BUSINESS AllprKenrn IVfcVAl 

DeWery charged at Cost Pricei vaTrd for tovef daw of ihis mag 

Ac:ess and Bartlaytard ofderiwefcome. 




i am interested in a home computer 

Please send me further 

Q VIC 20 a QffAGON 32 D COLOUR GENIE 

D ADDONS D SOF TWAHE 



NAME 
ADDRESS 



*:-. 
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THIS IS THE AGE OF 




NOME COMPUTING 

ZX Spectrum 




SOFTWARE 



GORF IAN 

GORFIAN INVADERS. A Superb 4 screen 
machine code program with Invaders. 
Galaxians, Firebird and Flagship. 
Multicoloured Hi -Resolution graphics and 
Sound Effects. 
For the 48K Spectrum, price £55G 

KRAZY 
KONG 

KRAZY KONG, Another 100% machine 
code program, featuring 3 Screens of Hi 
Res Gorilla, Barrels, Fireballs, Lifts and a 
Running and Jumping man who must 
rescue his girlfriend from the enraged 
KONG! For the Spectrum, price £5,50 




&@ 




SPECMAN 




CENTIPEDE 

CENTIPEDE AND PAINTER 

By the time you read this our latest release for the 

Spectrum should be available . 

Centipede is a full colour machine code arcade game 

iere the object is to defend yourself with your Laser 

jpnsi a fast moving centipede which weeves in and 
Jt of the mushroom patch. There are other versions 
' this game but we think you'll prefer ours because 

i always strive for an extra dimension of realism, 

tich makes all the difference! 
Painter, is another well loved Arcade game here you 
must paint in between the numbers on a 
multicoloured screen before you have to overlap. 
Price for SPECTRUM is £5.50 



F ROGGER^ 

FROGGER AND SPECMAN. two excellent game* for the price of one! 

SPECMAN is probably the best version of it's type with great machine 

code graphics and sound effects with 3 to 5 ghosts, power pills and a 

real munchie man who munches away in all directions unlike cheaper 

versions! 

Frogger, is a 2 screen superb representation of this arcade classic and 

has full colour Hi- Res Froys, Cars, Roads, Logs, Turtles and River bank, 

Plus Super sound effects. 

Both on one cassette for the Spectrum, price CS-50. 

HOW AND WHERE TO GET C Tech Software PRODUCTS 

There are three ways to get the tape that you require, firstly you can go to one of 

around fifty retailers in the UK and some more overseas, there is at least one in every 

town and several in major Cities. 

Secondly you can ring our Telesales on 061-366 9223 and Alison or Shirley will take 

your order and tell you of any other games you might be interested in. 

Last the most popular way is to simply clip the coupon and send it to us at: 

C :. Tech, 184 Market St, HVDE, CHESHIRE. SK14 1EX- 



MAM WO V* IHF FOLLOW 
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At last 
A ranee of software 




thats as wdl desi 



as the Dragon 




Six months ago, most computer 
users thought a Dragon was 
something out of an adventure game. 

How times change. Nowadays, it's 
almost impossible to pick up a 
computer magazine without reading 
some new tribute to the Dragon 32. 

THE FIRST 
FAMILY COMPUTER 

We called it the first family 
computer And we believe that much 
of its success derives from the fact that 
it has been superbly designed for the 
job it has to do. 

Design that incorporates 32K 
RAM of memory at a real value-for- 
money price level. 

Design that utilises the advanced 
6809E microprocessor. 

Plus a range of features that help 
make the world of computers access- 
ible to first-time users. Like colour 
drawings. 5 octaves of music. 

And plenty of power and 

versatility to keep up the 

interest as your experience 
increases. 



SOFTWARE TO MATCH 

Designing a range of software that 
does justice to the Dragon was a task 
we approached with as much care as 
designing the computer itself. 

The results are now available - 
games, educationalprograms, hints on 
programming - 
conceived by 
some of the 
best software 
houses in the 
world, to help 
users get even 
more out of 
their machines. 





"TV not included in price. 







GraphicAnimator, 

A cassette that makes 
use of the Dragons 
ability to draw on the 
screen. It shows you 
how to create simple 
cartoons - then bring 
them to life. 

Personal Finance, 
This cassette allows 
you to keep track of all 
the family's finances, 
from bills to bank 
statements. 



Ghost Attack On 
cartridge. Yotire in a 
maze, and you must 
find your way out But 
yoiire not alone - 
yoifre pursued by 
ghosts! 

Chess. A great 
partner to play against 
again and again - with 
one major drawback 
Its very hard to beat 
Test yourself against 
nine different levels. 
On cartridge. 

Typing Tutor, Only 
a keyboard as sophisti- 
cated as the Dragoris 
could allow you a pro- 
gram like this. You use 
the Dragoris own key- 
board to learn to type. 
On cassette. 





Cave Hunter. 
Finding the hidden 
gold is hard But 
surviving the attacks 
of malevolent crea- 
tures may well prove to 
be impossible. Cave 
Hunter is on cartridge. 

Dra g on Selection. 
A cassette of utility 
programs, allowing 
you to create your own 
database. Write your 
own tunes - or leam 
other language 
vocabularies. 

Starship Chame- 
leon. A cartridge game. 
You find yourself 
under attack by the 
dreaded Gabolators! 
Their task is to take 
your planet - yours is 
to protect it 

Computavoice, 
This cassette actually 
enables your Dragon 
to speak to you. 

These are just 
some of our titles, and 
every month, we'll be 
adding more and more. 
What you get out of a computer 
depends on what you put in. And with 
a Dragon 32 and Dragon software, 
there's enough challenge and 
satisfaction for anyone. But then, that's 
what it's designed for. 

DRAGON 32 

The first family computer. 





AtMeiti 
we realise the poter 



MEMOPAK 16K F« time iim tam 

out mi iIk md to rat iwfvunin ikit p«k 
insfornts iht ZS.8I from i lov to i fwwtffu) 
compuKt . Dju siaogK, eflemki jirepimmirtf 
and complex diiptiys become iciflbfc. 
For f ven p«!tr capacity, memory packs an 
U iJJcJ ior tthcr : I fr ■ i 6 K or It + J2K\ 
TTk MEMOPAK J2K rod th* MEMOPAK 
64K olfti brfcmwwtw 4 ii economical price*. 



fnenopatti/F 



*BV 



nexnopflH kk 





16K: £29.90 
32K: £49.95 
64K: £79.00 

inclusive of VAT 



M-greg 



MEMOPAK Centronics l/T 

The BASIC cwnmwfc LPRRJT. 1 1 1ST rod 
COPT «t wd to pnni en any CENTRONIti 
rvpc printer. All ASCII chancier* ik generated 
and tnijsbtnin 1 akes place auiomal icJily wUtufi 
lie pack. Reverst apiub^vc toww caie 
Additional f aciUtwi al low high molutioa priniiiif;. 
£39,90 
IncVATl 



ZX81 



L 



It all adds up to an efficient, 
modular computer system 



The Me mo tech approach to microcomputing is to take 
the well-proven and popular ZX8I as the heart of a modular 
system. This small computer houses the powerful Z80A 
processing unit and acts as the central processor module 
through which the Meroopaks operate 

Memotech has a reputation for professional quality, 
producing uiuts which are designed io til perfectly, to look 
well-balanced , and to work efficiently and reliably. 

The modular approach gives ZX81 owners the freedom to 
design the system they really need. Furthermore, the 
intercompatibility of the modules ensures that later additions 
will click straight in, to give you a system that grows with your 
ambitions and abilities. 

To ensure that your expectations are realised, care is taken 
at every stage to design features into the system to anticipate 
your needs. For example: 
1) Memories are cumulative e.g. 16K and 32K can be added 




to the Memopak 16K or even to the Sinclair 16K RAM pack 
2) The HRG nrmwajre allows commonly used constructions 
(such as scrolling, shading and labelling graphs), to be callec 
by a few simple commands. 3) The Centronics I/F converts 
ZXSI character codes into ASCII and extends the print line 
the width of the printer, still using the LLIST, LPRINT ant 
COPY commands. 

As one example, a system with 16K ol memory and 
Memocalc is all that is required to perform the same 
sophisticated numerical projections as a computer at 10 times 
the price. The problem may be as complicated as a cash flow 
or production schedule, or as simple as household accounts c 
pocket money budgeting. If your bank manager wants to see 
cash flow, then a single print instruction to the Centronics I 
will give a printout which is more than acceptable. 

The example system which is shown, on the other 
would satisfy the needs of someone who wanted to enter da 



How it all fits together 



You can set from the diagrams haw various 
McmoteebSinelair units can be combined. 
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tial of your ZX81... 
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MEMOCALC The screen display bdum 

which a tibk crf nufflNets h bid out. The 
minimum site of ibe table is determined by the 
raeiMiyapKiiy, and with i MEMOPAK MK 
a table bf up \a TOM numbers wilh up to 250 
rows of 99 columns can be specified. Each 
katMffl in (he tabic can be either i number 
whkh it keyed in en a formula which gcKraits 
i number 
£29.90 Inc VAT 



roenocaix 



M EM OP A K H RG m pack breaks 

down the constraints imposed by cpwatin % at 
-.he ZXS I character level and ilkm high 
definition displays lobe gerjtriitil All HS X |92 
individual pixels can be controlled using simple 
oommandi, and lite twill id software tm Wb 
- die user 10 work Loirraciivdy it ihedM, lint. 
character, block add page level*. Scrolling, 
flashing and animation are all here. 

1 39,90 Inc VAT 




MEMO TECH KEYBOARD 

The Memotech plug-in Keyboard plus buffet 
pack takes the effort out of data tnin i or ZX8I 
men. The Keyboard hat 1 light professional 
touch and is housed in an ctegsfil ahiminium 
1 jvc. The simple plug-in rolcm means thai yffli 
are m>i obliged to open up ywi ZXJl, use a 
MiUenng iron or invalidate your ZX J 1 
warranty. 
£49.95 inc VAT 



KEYBOARD BUFFER PAK 

The Buffer Pat performs a "housekeeping" 

function for ihc Keyboard, interfacing dinrclly 

wiih ihc pwi at the back of your ZX8I 



via a light -touch keyboard, construct and label graphs, and 
then copy the screen to an 80-column printer. Only 16K of 
memory is shown here but with additional memory, more than 
one video page can be stored. Up to 7 pages can be displayed 
in rapid succession to give animated displays. 

Looking forward, Me mo tech will continue to back the 
2X81 through 1983 with fast storage devices, pressure sensitive 
electronic drawing boards and more software packs including a 
Wordprocessor, an RS232 Interface and a Z80 Assembler. 



MEMOTECH products are available from major 
branches of W.rL SMITH'S & JOHN MENZ1ES 







To: Memolech Li m tied, Witney, Oxon, OX8 6BX 

Tel: Witney 2977, Telex 83372 MerrtlecG 
Please send me the following Memolech products: 



Please add £2.00 
perilem lo cover 
posl and packing 



enclose a cheque/P.O. for 

or please debit my Access'Barclaycard account number 



Signature 



.Date 



Name and Address . 




KEYBOARDS - For the ZX81 and Spectrum. 



Features include 
ZX81 Repeat key and Spectrum Double shift key- 
Kay de Standard Keyboard 
This is used for both computers, bol 
does not accomodate them inside 
the casing Open vow computer 
and plug in the connector. (The 2X61 
requires two simple solder connect ions! 
The keyboard comes complete with high 
impact black prattle case and full fitting 
instructions. The ZX81 has 3 repeat key. 
07.95 



Kayda Deluxe Keyboard 

This keyboard is also used for both types of 

computet but allows you to fit your computer 

inside, It also has a lull size space bar and a 

ZX81 repeat key. The Spectrum version needs 

no soldering, the ZXST two simple solder 

connections. 

£45.00 




All keyboards are 'electric typewriter' quality, full size and 
are fully built and tested. They allow you to use all other 
add ons. No extra power is needed. Fully guaranteed. 

A fitting service is available for all our keyboards and costs 
£4.00 including postage and packing. Send for details. 

Kayde Super Plug in Keyboard 

This is the ultimate keyboard for your Sinclair computer, 
you simply plug it into The user port at the back. No 
disassembling. Complete with full-sire space bar and ZX81 
repeat key. £49.95 




Kayde ZX81 16K RAM Pack 

Low power feature allows you to use all Other 

add-ons including ZX81 printer without wobble, overheating or memory loss. You should 

only have to buy one RAM Pick for your ZX81 so buy the best at the beginning And save 

yourself unnecessary problems. 

£29.95 



RAM Packs 

AH Kayde RAM Packs use state of the art 

technology and feature tap- quality, low power 

memories. Housed in high-impact polysterene, 

they took good and are fully tested and 

guaranteed. 

Kayde ZX81 64K RAM Pack 
Totally the same design as our 1 GK but giving 
you a massive 64K turning your machine into 
a very powerful computer £59.95 

Kayde Spectrum 32K RAM Pack (Issue 11} 
this brings your Spectrum up to a full 4BK 




II is easily fitted, and comes as a kit with RAM chips that slot into existing connectors. 
No soldering necessary. £35,95 

t&** X Kayde Spectrum 32K Plug-in RAM Pack 

The same design as our 32K RAM pack kit, but simply plugs in the back of your Spectrum. 
No need to open your machine. £44.95 



Kayde 4K Qraphiu ROM Pack 

Thu cfHTici cmnplpte with a pre- programmed 4K 

Graphttl ROM lo give you tfi Cxtia 450 guphici. 

The board hat (ttihtici lor cither 2K of RAM (for 

user del liable graphic*, 4K r>l ftAM or our 4K 

Tool Kit- The entire board lilt neatly irmde your 

computer. 

A free (lid rig lew** i* available on neOjuHt. 

4K Cirjphm Board £29.95 

4K Tool Kit Vt '.*'., 

?K UD6 ROM and Character 

G«ri«rll0r Cturtlt E10-S6 

tGK Graphic Software Peekman* C5.95 



SOFTWARE WBITFRS WANTED 

It you wan I l>e b«I (3**1 'or ywr original programs lh*n send a cgpy (q tn lor 

review Wp oiler highest royal""*- ywiirify and markoLing. Don't forget 10 tncjude 

a otKripticin of the program and tor whal machine ■[ ri intended. 

IViiil Order Litis 

For full mail order hilt write IO the addicts brUvw, 




Kayde Spectrum Sound Module 

This module fits neatly inside your Spectrum and lets the sound 
come through the more powerful speaker on your television rather 
than the Spectrum, No soldering required. £9.95 






«i ^th I l K ay de So ftware 

Available for 16K VIC 20. Dragon 32, New Brain and Gric 

This is en exciting real time adventure, You can be a wizard, 
thinker, barbarian, warrior or c In rrc depending on your mood. 
Each character has its own strengths and weaknesses. 
You fight fearsome monsters, meet exciting challenges. solve mind 
bending riddles in the most involving adventure game yet. £9.95 

Kayde Keys {VIC 20) This program runs on just 300 bytes and 
gives you the use of function keys and characters on a VIC 20, 
Ther e are over 25 commands at your disposal £6.95 ^^ 

Design/ Restore (VIC 20) 

A complete system to enable you to create your own characters. 
Also includes restore program to load characters into your VIC. 
Three character sets included. £9.99 



Mail Order * Showroom 

Kayde Electronic Systems Ltd .. 

The Conge Great Yarmouth 

Norfolk NR30 1PJ Tel (04931 55253/57867 



We offer the fastest delivery time of all times. 

New London Showroom Dealer Enquiries to:— 

Kayde Home Computers Ltd Zone Distribution Ltd- 

1 Station Approach 13 Old Court Long Melford 

New Eltham London SE9 Teh 01-859 7505 Sudbury Suffolk Tel (07871312234 



I TO 

I 
I 



ALL MAILORDERS 

TO; KAYDE ELECTRON JC SYSTEMS LTD, 

DEPT.WM2, THE CONGE, GREAT YARMOUTH. 
NORFOLK NR30 1 PJ 

PLEASE PRINT AND STATE TYPE OF COMPUTER 




Oty 


Hem 


Hem price 
E 


Total 
£ 


































■ M.i .. 


allow £2 OO P&o tor an Hardware 50 p t< 


jr all software 


i 



Signature 

* ame Mr.eWM^ i 1 I 1 I ' I 1 I I I i I I M I I I 

»—» ■ I I M 1 I I I M I M M I I I 



DOrVT FORGET YOU CAN ALWAYS ORDER 
ON THE TELEPHONE WITH YOUR CREDIT 
CARD, DEALERS WELCOME. YC 5 

"I encloses cnequft'poslal or{J«r payable to KAYDE ElOc ironic Sirs lams Lin ' 
f -Pleas* charge lo my AcC*si/8>arclaycafd[/TfU5lcard account no. 

rsssffi"*™™"'* 1 1 1 1 1 1 1 1 1 1 1 in | 



tT | 

I 



Mill M 11 I 1 I I 1 M I I 



I 

J 



Compatibility. 




When one World beater meets another. 



You're bound to Tecognise at least one of the beautiful product* above. 

Miss Dominican Republic was chosen to supremely reign as Miss World 
1383. Certainly, a World beater in her own right. 

Then there's the QX-10 A fully integrated Desktop Microcomputer 
System, A new member of the world bearing Epson !a rally. 

But there's more to the functional yet stylish lines of the QX-lO (just to 
prove that beauty isn't only skin deep). The lightweight CPU, monitor and 
Keyboard unit* are very easy to use - even for a first rime operator. 

You could say that our system takes all the bard work out of using 
software, and once used, .you probably will. What's more, when it comes to 
cost you'll find there's more power for your money, 
Just look at these qualities. 

192k upgradable to 256k RAM, Z80A CPU. RS-232C and paraUel 
interlace a. CP/M and multifont BASIC come as standard. 



The QX-10 offers an incredible graphics capability. The 80 column x £5 
line display has 640 * 400 resolution and full bit image control lor greater 
definition, 16 : 1 zoom and special effects. Not 1o mention a unique split 
screen facility enabling different typestyles and graphics to be shown 
together, A major first for educational applications. 

For even more power - (imply slat in up to 5 optional interface cordi for 
cassette, bar code reader, joysticks, sound generator, plus a universal 
interface card for developing your own interfaces Cloak calendar and full 
battery back-up complete the system. 

As with all the other respected Epson products, you are assured of high 
qualify, (We even manufacture the slim line disc drives ourselves,) 

So, at last there's a desktop microcomputer system thai really works 
together. To really work for yotf- 

We call it compatibility. You will call it the incredible QX-10, 



QX-10 

THE HUMAN C OMPATI BL E 
BUSINESS MICHO 



EPSON 



Extraordinary product. 
Exceptional quality, 

Epson (UK) Limited, Freepoit, 
Wembley, Middlesex HA9 6BR 
Freefone; 2730, Teles B8H169- 



Q 1 would like a demonstration of the QX 10 

D Please send mo details and the name of my local stockist, 

Name 

Po sibon . 

Company . 

Address 



Tel 



vcj 



NOW . . . FOR ZX SPECTRUM USERS EVERYWHERE 

THE FULLER BOX... 



A NEW DIMENSION IN 
SPECTRUM CAPABILITY 

If s easy to see why the ZX Spectrum is outselling all the other small 
colour computers, it really is a marvel of new technology. 
Equally marvellous is the new 'Fuller Box' for your Spectrum. 
Sound Quality is improved enormously with the built in Audio 
Amplifier which works with all Spectrum programs The Sound 
Synthesiser wili make any sound you want to design: explosions, 

laser blasts, trains, biro's etc. If s based on the popular 
G1-AY-3-891 2 chip, and is supplied with a demo program. 
Finally the Joystick Port enables you to use any low-priced 
"Atari/Commodore joysticks with your programs. 
The Fuller Box fits neatly on to the back of your ZX Spectrum.and does not 
interfere with any peripherals, PRICE (INC. VAT) 

including the new Spectrum microd rives, pftQ qf _l Qrir^ rvP.n 

But the story doesn't end there! The Fuller Box has been designed to perform many other functions, 
and extra, expanded versions are already available. 

Fuller Sound Amplifier Box, including 

Audio Amplifier (non-expandable) £g 95+80DD&D 

Fuller Orator upgrade kit - ,,nc VAT1 

to fit tnside Fuller BoxC OA OK towage free does nof 

£<£.*+* 57 %Jt me, vat) include Fuller box] 

Fuller 'Master Unit'- including Orator, synthesiser, 
amplifier and Joystick port in Fuller Box 

£54,95 + sop p&p one. vat) 




The Fuller OratOr An amazing 
Speech Synthesiser which can be programmed 
to say anything you command, using the 
keyboard or demo cassette. It uses the 
Gl SP0256 AL voice synthesiser chip; and 
comes complete with the Fuller Box. 



£39.95 +80pp&p 



(Inc. VAT) 




Fuller FD42 System 
NOW FOR ZX81 or ZX 
>* SPECTRUM 



This famous, best selling 
product immediately 
converts yourZX 
Computer into a sturdy, 
attractive and professional unit, 
"with full size typewriter keyboard, A 
tough plastic case encloses the 
keyboard, P.C.S. and power supply. It has 
42 keys including all the ZX81/Spectrum graphic 
characters printed on them. The full travel key switches 
have gold plated contacts and guaranteed life of 1 0° 
operations. ITS SO EASY TO INSTALL! You simply 
unscrew the ZX PCB from its case, screw it to the FD 
case, and plug in the keyboard. No soldering or technical 
knowledge required, 

NOW ALL ONE PRICE! £29,95 line. VAT) +£2,50 pAp 
16K Spectrum Expansion Module- to fit into back of 
Fuller case - £24. 95 * inc - VAT & D& P) 
RAM Adaptor Board - enables you to fit 16 K Expansion 

inside Fuller case- £9,75 (inc. VAT& p&p). 



MICRO 
SYSTEMS 



Fuller FDS Keyboard 
fortheZXSI or 
ZX Spectrum 




Our new advanced keyboard has the same, fine 
specifications as the FD42 system, but with a new, 
re-designed case, space bar and double-sized shift 
and enter keys. A must for the discerning ZXSl or 
Spectrum user. 

SPECIAL LOW PRICE £39.95 (Inc. VAT} + E2.5G e*p. 



Fuller ZX Spectrum 
Upgrade Pack 



1 6 K Spectrum owners- upgrade to 48 K with a Fuller 
Spectrum Upgrade Pack- Complete vith full assembly 
instructions Model 2 or 3 only.£34.95{| nc . V AT) pApFHEEr 



Contact us for a Special Fuller Introductory Pack 
We are looking for dealers throughout the UK! 



Please supply the following items: 



Mail to: FULLER MfCRO SYSTEMS, 

The ZX Centre, Sweeting Street, Liverpool 2, 

Telephone: 051-236 6109 



ITEM 


QUANTITY 


PRICE 


POSlAGfc 


TOTAL 











































i enclose efr>eque/p.o. □ 

Or please debit my Access/ Barclay card No,. 

Name 

Address 



Please send me further details, I enclose SAE, 



YC&B3 



* 



PROGRAM 
DIRECT 




*^ 





DRAGON GAMES PACK 



LUNAR LANDER o BOMBER o BREAKOUT -All 
in one cassette. 



SUBMARINE COMMAND 



Tafee a modern Nuetear Submarine on antt-shippiny 
patrol across the Atlantic. Stalk the enemy's convoys 
and sink his ship - but beware - enemy warships will 
be hunting you! 

Great new game especially written for Dragon witn 
full colour graphics in Machine Code. £7.95 ttnc.) 

FEATURES INCLUDE; 

Animated map and sonar screen 

View the enemy through the periscope 

Conventional and homing torpedoes 

Surface— surface missiles 

The enemy uses surface warships and aircrafts 

against you 

Full status report 

Full easy to understand instruction sheet. 



MASTER CARDS PLAYER 




Exciting and addictive. 



£5.96 (inc.) 



Sophisticated implementations of two of the most 
popular card games POKER and PONTOON, 

Each program uses high resolution colour graphics. 
Bluff or be bluffed. £6.95 <incj 



GREAT NEW GAMES FOR YOUR DRAGON 32 COMPUTER 



OUR GUARANTEE 

If our product ever fails to load, simply return it with- 
in 14 days and we will immediately replace it with 
refund for the postage. 

AM prices include VAT, Postage & Packing. 

Send Cheques / P.O. made payable to: 

PROGRAM DIRECT LIMITED 
37B NEW CAVENDISH STREET 
LONDON W1MBJR 



DEALERS ENQUIRIES WELCOME 



Please send me the following software immediately 
. . Submarine Command £7.96 inc. 

O Matter Card* Play»r £6 95 inc. 

Dragon Garnat P*ck £6.96 inc. 

1 enclose a Cheque / P 0. for E 

NAME . . . 

ADDRESS 



Postoodfi 
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UNEXPANDED 
VIC 20 



NTERCEPTOR 



t #■*■% *%+% I NTERCEP1 

VIC Z\J Software from ■^jcro'S 



UNEXPANDED 
VIC 20 




'cOfTniK 






VIC 20 



FROG 

tlirfMlI <M 1M LUIMtHI Ht M 





| WC HESCJE 

_ trimiPinkMJ;HUM'«X1 




g 


p. 


m 

en a 
n m 


jl 


*1* 


i 


d** 


m 


¥ 





CALAXZIONS - MACHINE CODE 
This it the most * ma nng align gams 
over mngn I ha VIC 20. Gelexzions 
rwarming in attack formation id 
destroy your planet. The nearest 
program io the real arcsde game 
for the unexpended VIC 20 

NOW ONLY £5.00 



FBOG 

An amazing version of Frogger in 
the uri expanded VIC 20, With 
diving; turtle* ind plenty of vehicle* 
to run you down, fait action and 
high resolution graphic*. J^yiiix or 

KnyboordcOrtrol. 

....£4.00 



* 



tEN ATTACK -MAC HI HE CODE 

ou are under attack from an immen- 
se lorco, Thii program hai various 
uvavi tor you to battle igainu, 

giving an exr,r»-|erreitN»l experience 
for any adventurous human being 

....£6.00 



VIC RESCUE - MACHINE COOE 
Your planet is under attack by • 
fourth dimension and your only 
Escape Is by tjnar pod to the 
mother ihfp. However you muit 
first dodge your v\iSy through the. 
Altroid ball and onto the lending 
pad before raturning ham*. KtV< 

board or Joystick* control, high 
resolution colour graphic* 
...,£5.00 




-i'iiauu , -*ai 






tr* 





_J LJ L-i— L- 



£ANTA^A_- MACHINE CODE 
Star rVaf! was nover I ike this, you 
are being Invaded by the ultimate 
Alien fore* to create 9 most enter. 

taining game 0< Fantd/ia, The 

enemy are corning in Irom all 
angle* io wme of the mou amaz- 
ing formation*. The and ol cnril- 
ifation i* near end the only way 
out ii in your hands. May the fear 
be in you! I Hi-Re* colour graphics 

....ffi.OO 



CRA^Y KOflg - MACHINE CODE 

Kong hai stolen Mario's girlfriend and 
taken her to the top of hi* ileal fort- 
rett. You mutt guide Mario fint across 

the J E**v Elevator' and Ow the cu*t- 

erd pie* onto the fortress . Up the 

ladders Io your loved Dm. however, 
be careful not io be killed in the 
process by the barrel* which Kong 

hurls down the structure. Include* 

some of the twit graph its «w teen 
on the VIC 20 

,..,£600 



■UfTNBU 'ti« in wHiinmnvi: m 



PENNY SLOT 

This program is designed ercund a 

penny slni machine and gives true 

to h*e animated action. 

Try your luck io win a fortune. 

Far VIC 20. With hold and nudge 

feature? for only 



FUCK MAM - MACHINE CODE 
The Old favourite back again, 
JOYttiCks Or Keyboard control. 

Fast action. High resolution 
colour graphic* on the unexpen- 
ded VIC 20 

,,..£6,00 

TRADE ENQUIRIES WELCOME 
Tel; (073561 71145 



£4,50 




&i 




STAR TREK - CAM 64 24K 

Y._... ■• i<.,rjfl i; 10 clfj'- up ttn 

universe from the rebel* which lit- 

rvabit the planets, Wa»p rrom galaxy 

to gaiexy in an attempt is complete 
your aim. Uses sprite graphic* antf 
contain* lull documentation for the 
beginner. Bravely go where no man 
has gone before? 

.,,.£7.00 

NEW II 



PANIC 64 
STOP PRESS 

FR0GGER 64 NOW READY 
fWCQDE + SPRITES 

ONLY £7.00 
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Free, Vie 20 


£4.00 










Alien AtiHH V< 20 


05.00 






i 




r<ntli .* Wl 70 


£6.30 








Put- m*n Viz 20 


i t€.s; 
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Panic CAM 64 


r £7.oo 








Sti' TrU CHV 64 


£7.30 




| 




Penny Slot Vm ?C 


£4.50 
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interceptor Micro's Lin don Houte. The Green, Tadiey, Henq, 

WANTED ONE FULLTIME 

MACHINE CODE PROGRAMMER 6502 or 280 
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SINCLAIR 



ADD-ON(bFiFa 



from 16k to 48k or 80k 

With our ME48 and ME80 
memory expansion add-ons your 
ZX Spectrum can increase its 
capacity by up to five times. 

• No soldering * easy to fit • simply 
plug in * fully guaranteed * no loss of 
memory through wobble or white out. 

NB, Before ordering your Spectrum add-on 
please check which Spectrum you have in 
your possession. 

Ac the back of the ZX Spectrum the metaUic 

contact strips can be dearly 

viewed. In the series A the 

space separating the strips rs 

the same width as the strips. 

In the series B the strips are 

twice as wide as the space 

between. 

SPECTRUM 

ME48 Series A £34.50 ME8Q Series A £49.50 
Series B £24.50 Series B £49,50 

2X81 ME16 £19,25 
ME64 £44.25 



*ANJ£22£ 



TS 2000 SSI 



SPEECH SYNTHESISER 
SIZE3 f /2"x5Wx1" 

• Make amazing speech effects with 
your ZX Spectrum. 

• Specially designed for use with your 
Spectrum. Just plugs in, no dismantling 
or soldering. 

• No power pack, leads, batteries or 
other extras. 

• Ample volume for built in 
loudspeaker. Manual Volume Control 
on panel. Can be plugged in to 
Existing hi-fi system. 

• Uses only one memory address. 

• Free Dictionary of Sounds. 

SSI SPEECH SYNTHESISER £39.00 



COMPUTERS® 

7-9 Thane Works, Thane Villas London M7 



[NEV^i TAPE LOAD ANXIETY? 

f^^^^^ Vu-Load takes the frustration 
out of loading your ZXSJ or Spectrum 
programmes. 

• insures programme load every time 

• monitors tape output level 

• gives positive save indication 

• detects blank tape without 
disconnecting cassette wires 

• ready to use - no wiring^ 

TL £19.99 



Post 



ipacKag*^ 



i*Z*2SZS* ™a 



to 



tfwp**' 



ip4£W LEVEL-VU PRISM 

^^^^" Allows you to see your tape 
counter without moving from your seatf 

• attaches easily to recorder body or lid 

• fits most recorders including Radio 
Shack, Vfc-20, Atari 

• greatly magnifies counter numerals 

LVP £3.99 



Free 23 line memory test programme 
with every add-on. 

Please tick the appropriate box to order your 
Computer Add-on: 

JUtemory Expansion Spectrum ME48 Series A Q Series B □ 
M ESQ Series A _) Sertes fl H ZXSl FVIE1& ME64 Q 
Speech Synthesiser SSI Tape Load TL U Level VU LVP Li 

I enclose a cheque or posta I order for _ made 

payabiefcrosse d to C omputer Add-o ns, or I would lifce to 
pay by Access ■^■or Barclay CardHH and I enter my 
number and signature accordingly -Aikw la a#yi it* ortivny 



*NR Add 40p ftast & Packaging to me pr ice of *w rtenn 

Signature 



Date 



Name 



Address 




Occupation 



VC2 



COMPUTER ADDONS 7-9 Thar* Wwkj, Than* Villas Ujnoon 



mm 
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<©.<E.3B. Astern* 



experts in business systems now bringing professionalism into the 
home market lor the SPECTRUM, DRAGON, APPLE II find 
OR1C micros, 

THE VARIETY PACK 25 specially selected programs to realise 

the potential of your new micro. 

Spectrum, Dragon, Apple IL ORIC E4.95 

fie sr tfwn 20p per program?) 



THE VIDEO CHALLENGE These are not just any games but 

Q.E.D. quality action packed programs. 

Spectrum Photon, Apes & Ledd&rs, Microthello and 

Phantoms only £5.95 

Dragon, Otic — Photon, Link-four, Microthello and Phantoms 

- only £5.96 

Apple II — Grand Matronal, Star Trek, Link- four, Microthello 
, , cassette £5,95, disc £7.96 

DRAGON 6806 ASSEMBLER/ EDITOR With this powerful 
software realise the full potential of your micro by writing your 
own machine code rou tines £6.95 



ORIC ASSEMBLER/ EDITOR With this powerful software 
realise the full potential of your micro by writing your own machine 
code routines , £6 ,95 

ttnetudei tuM documerttotrenl 



SPECTRUM MACHINE CODE UTILITIES Five specially written 
machine code programs to help you develop your software. 
Includes memory management and renumber (including GQTO's 
and GOSUSs) £4.95 



HOME ACCOUNTS MANAGEMENT Plan all your financial 
affairs with this Q.E.D, Quality system. Features include budget 
creation, maintenance and balance of all accounts (inc. credit 

cards). Full monitoring of expenses a gainst budget and complete 
expenses reporting. This system is supplied with full 
documentation and operating instructions. 

Spectrum, Dragon, Orrc £9.95 

Apple II |diso!f12.95 



Calling all designers! Q.E.D. pay generous royalitiCS for high 
quality programs and routines. All enquiries are treated in the 
strictest confidence. Why not send your programs today (details 
are available on request, please include s.a.e.l 



All programs are supplied on quality cassettes, unless otherwise 
stated. 



Please send mc on Cassette /disc 




for my ...... MICRO with memory 

I enclose my cheque. 'postal order for £ 

(payable to Q.E.D. Sysiems), 

Name , 

Address , ,..,.,...., 



Q.E.D. SYSTEMS IA2I 

2 Sefton Gardens, Aughton Green, Ormskirk, 

Lanes., L39 GHZ 



/f= 



ORIOSOFTWARE 



L 



LUNAR LANDER and ASTEROIDS 

ONE TAPEjTWO ACTION PACKED GAMES WITH HIGH 
RESOLUTION COLOUR AND SOUND 



PLUS Fully explained program listings 
games then learn the tricks of the trade I 



Enjoy the 
£5.95 



ASSEMBLER and DISASSEMBLER 
+ NOTE-PAD. 

Auto line-numbering; up to 6 character labels: hex or 
decimal numbers with simple arithmetic on operands; full 
syntax checking with error reports; two parse assembler 
maintains and updates list ■file; comprehensive documen- 
tation AND A4 size pad specially laid out for clear and 
rapid assembler programming. 

£9.95 



(Pads available separately £1 30 inc. p&pJ 



^= 



DURELL SOFTWARE 

HIGHER COMBE COMBE FLOREY 

TAUNTON ■ SOM TA4 3JF 



^ 



STOCK CONTROL 
48K SPECTRUM 

£14.95 (inc PErP) 



This excellent program has been designed specrficaMy for 
Stock Control bui can also be used for many other 
purposes. It uses an easily understood central menu with 6 
menu options, including create, correct, delete, list etc. 
Many features. Each record held with stock no., 
description etc. Each transaction is individually held with 
date, reference, quantity and cost. Maximum capacity is 
1000-1300 entries per tape file. 

Features include reorder levels, sorted stock lists, full 
correct/delete facilities, paged record display, easy 
save /verify routines, access routine and usual printer 
output. Usual green on black screen display. User prompts 
are provided and all imputs are trapped to prevent the entry 
of incorrect data. Full audit trail. Fully tested. 



A user friendly 
comprehensive mam 



system supplied complete with 



Send cheques/P.O.s to to 

KEMP LIMITED 
43 MUSWELL HILL, LONDON, N10 3PN 

Eurtw* MW £1, U-S.A.MUST Kid £t.» dimiri). 
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INSTANT IMAGE TRANSFER 

TO ZX SPECTRUM 
RD DIGITAL TRACER £55.50 




Please sond me RD DIGITAL TRACERS at £55.50 each 

(including P&P and VAT) I enclose cheque f or C payable 

to RD Laboratories Ltd. 

Hmnt 

Address ......... 



Send to: Dept YCM. RD Laboratories Ltd , 20 Coun Rood Estate, 
Cwmbian, Gweni NP44 3AS 



RD Lnboraloriei also supply rhc RD3100 SYSTEM lot •conomiC nulumcili'- 
m*asiLro(i",*rit, te-sl and control T?i*s m od ula r oa »pd RD 8100 SYSTEM i* 
already tuntJ wLtirrif in many <jppSicalioiit - JroiTi t cientthc e*p»nm*niation 
to imatiicato energy manopmenl tyitemi Floaioiwd i!arnpwtiio<ldi*M 
foi biochiue 




The high resolution colour graphics ol the ZX 
Spectrum permit accurate presentation of complex 
or irregular images — maps, technical drawings, 
even personalities. Bui entering individual co- 
ordinates tor unusual shapes can be tedious and 
time* consuming . 

The RD DIGITAL TRACER cuts out tedious 
plotting. It provides instant transfer from original to 
diplay file - for screen display, ZX printer printout, 
or retention on cassette 

The RD DIGITAL TRACER is supplied with 
tracing sheet, software cassette and full instructions 
on use. Latest software includes fast colour (ill, 
audible keystroke acknowledgement, fast PAPER 
colour change and fast LOAD from saved display 
file. 

This is an invaluable tool for engineers, architects 
and other technicians, and for educational use in 
the presentation of lectures, and in computer 
training and application, Designed for the ZX 
Spectrum, the RD DIGITAL TRACER as supplied 
is compatible with ZX 31, although high resolution 
colour graphics are not available on this machine. 

The RD DIGITAL TRACER is available from 
computer shops or direct from RD Laboratories. 
The direct (UK only) price of £55 .50 includes 
Postage, Packing and full V,A.T, Send a cheque 
(payable to RD Laboratories Ltd.) with order for 
delivery within 28 days, or ask your local dealer for 
details. 

P D Laboratories Ltd 



SO Court Fb«l EitotD Cwmbrnn Gwtnt IMP44 3A5 

100333) 74333 



ORIC SOFTWARE 

Dept YCfl) 118 Worcester Rd, Malvern, 

Worcs,. WR14 1SS 

SPECIALIST SUPPLIERS OF ORIC SOFTWARE 

aiQRHYTHMS4£K ,5.95 

SYNTHESIZER 48K .......7.95 

ZODIAC AD VENTURE48K . 9.95 

CHES548K 9.95 

ORIC BASE - Data base 48K 9.95 

MULTI GAMES 48K 7.% 

ORICLANDER48K 7 95 

FORTH 48< 17,50 

Postage & packing 50p II to 7 cassette*! 

ORIC CASSETTE LEADS: -7 PIN DIN - 3 JACKS 2.25 

48K OttlC NOWINSTOCK ,., 169.95 

Postage and packing .5.95 

CGP-115 4 COLOUR GRAPHIC PRINTER 149.00 

Cable for Oric Computer 22.95 

Postage fr packing , 5,95 

Return to: 
ORIC SOFTWARE, Dept YCdl. 118 Worcester Rd, Matvem, 
Worcs., WR14 1SS, Tete, Malvern I06S45I 62467 



1 hav* > 16K Ortc 




*MX(Ma 




Mr wtiw*r* *u*f*Mj ait;— 




Ham Bonn*** 


□ 


Gsnws O &tnt*ipsn 


□ 







Addnaa ,. 



Poskod* 



lltl.ltUii.il 



Clu^ue tmcfcna? 

PfeW ft*iT wry *««*»■' V*§ 

AMti OnAlb - WlflC. ...... 

Mo. 



SOFTWAREE WRITERS:- Lump sum or royalty payments. 

Send tapes & details. 

I Tapes not returned unless postage 5s included!. 



ZX Workstations . . 
for Spectrum&ZX81 



prices (E's.inc VAT) 
Spectrum T6 

postage 2 
speaker t? 



These stylish plinths, 

in lough moulded ABS. will raise and tilt the TV for better 
viewing, and angle the computer for easier typing. 
The power supply is fixed underneath. The or inter can be 
used with the Spectrum version, the RAM with the ' 81 \ 
and the cassette player with both. Full details from : 
Peter Furlong Products. UhitSc South Coast Rd Ind. Estate, 
Peacehaven, Sussex BN9 8NA . Tel (07914 ) 81637 
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VECTIS 
iOFTWARE, 



VECTIS SOFTWARE 
6 Victoria Rd, Sandown, 
Isle of Wight P036 SAP 



-_ v „ . 16K and 48K . . , FAST ACTION 

£- a opectnjm machine code. 

PONY EXPRESS Ifrogger-type game), Can you cross the desert and the river 
avoiding INDIAN, WAGON TRAINS, CANOES and CROCODILES? Full colour, 
superb graphics and sound effects. Multiple skill levels make this a very addictive 
game. £4,95 

VEC-MAN Superb all colour machine code version of this popular gams. £4.95 
CENTS PEDE Super fast machine code movement and sound effects. Up to 5 
centipedes at top level only. £4.95 

FAST ACTION By KEN TINDELL 

IBM Cup Winner for 3,5K machines. 
DEATH MAZE OF MANOR AGON difficult and addictive, not for the faint 
hearted. £4,95 

FURTHER MAZE MODULES for the above. £4,95 

ASTRO DODGER and SNAKE can you avoid trouble whilst surveying Magron IV? 
How many numbers can your sanke swallow? 2 addictive games, £4.35 



, . 48K only, 
Please state which 



S^> 



EDUCATIONAL TAPES for ZX SPECTRUM and VIC-20 . 
CHEMISTRY TEST helps to revise 'O' levei chemistry, 
computer when ordering, £3.95. 

tMMEDIA TE DESPA TCH 

AH prices include post and packing. Quality products from VECTIS SOFTWARE 

FOR RAPID SERVICE JUST TELEPHONE YOUR ACCESS NUMBER ON 0983 408133 






'•0 






NOW AVAILABLE AT 



John Menzres 



AND WHSMITH $ 



AND OTHER GOOD COMPUTER 
SOFTWARE RETAIL OUTLETS 




CH 



SOFTWARE 

KRAZY KONG SUPER CENTIPEDE 

SPECMAN AND FROGGER 

SEE PAGE 195 FOR MORE INFORMATION 
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FOX 

ELECTRONICS 

Presents Products: 
For the Spectrum, The VIC-20, The Jupiter Ace and the ZX-81 





The Fox Spectrum Upgrade Kit (for issue 
2 machines only) take* your machine to 
4SK. no soldering required a ltd full in- 
structions supplied. 
Unbeatable value at £2400 



Improve your 
games with 

the Spectrum 

Joystick;. 
Professionally 
buttt from 
Strong nylon 
and steel. 
A must for 
all games 
lovers, 
ONLY 

£25.00 

* £100 fiSP. 



New Sounds 
for your 

Spectrum 
with the AW 
programm- 
able sound 
generator. 

£19.95 

or inexpens- 
ively enhance 
existing 
sounds with 
a sound 
oxpanslon for 
only £6.96 + 
50p P&P. 



Or let your 

Spectrum do 
The talking 
with the 
Chatterbox 
phonetic 
synthesis, 
unlimited 
vocabulary 
complete 
with 

speaker/- 
amplifier and 
housed in a 
smart black 
box. Also for 
ZX81, 
Both art 

£56,00 

i/Kt P&P. 




New from FOX the Vixen RAM Cartridge 

for the VIC 20. Switchable between 16K or 

8K + 3K gives you the option of full 16K 

RAM or BK and 3K RAM in one pack. 

Simply plugs into 

rear expansion port 

no re-addre&sing of 

existing basic programs 

ne*ded%n!y £39.95 -*. w . 

Let your VIC 20 talk to you with the New 
Chatterbox speech synthesizer with an 
infinite vocabulary of spoken words. 
Fully programmable and simply plugs into 
VIC or Motherboard. Includes e series of 
software routine in Eprom to facilitate the 
programming. £57.00^* 

Coming shortly from FOX 

THE TANDEM the PACER 



Expendable ex- 
pansion system, 
gives 4 expansion 

SlOtS for VIC 20 

cartridges. Custom 
designed esse, 
plugs directly into 
computer. Further 
expanded by using 
Tandem system 
ROM socket. No 
extra power supply 



Uniquely expand- 
able 16K RAM 
pack for the 
Jupiter Ace. 
Similar concept to 
ZX Panda. For 
more power to 
Faster Forth you 
need a Pecer. 
16K expandable 
RAM £29.96 
16K Module £19. 95 
incl 



Improve your Memory 
with the ZX Panda, The 
uniquely expandable 1$K RAM 

pack, Simply expanded to 

32K by insertion of a 

plug in module. Specially 

designed to eliminate wobble, 

and complete with LED power indication 

16K expandable RAM pack £19.95 m ps* 

1 6 K ex pa n 5 ion module C 1 4 . 50 *wr pop. 

or 32K complete for £34 .45 me* p&p. 

or go for the Big Big pack $4K only £50.00 

ZX91 Keyboard (identical to Spectrum 
keyboard opposite again with ZX81 PCB 

fitting inside, again without soldering. A 
great buy at only £29.95 , a „ PBP 

ZX81 Keyboard No 2, 

Alternatively, go for the stylish and effic- 
ient, pushbutton, precision moulded (ABS 
as per your 2X81 1 3 coloured keyboard at 
an incredibly tow price of **„/* nn 

Unit atjheras direct to ZX key- £10. 00 
board. Mo soldering required. met P&P. 

Corning Shortly Send now to FOX 



The Spectrum 
Echo, Volume and 
tone control, Load 
and Save without 
switching leads. 
Looks good. 
sounds good. 



Electronics 141 Abbey 
Road. Poptoy 4. Basing - 
stake. Hants Catalogue 
available. Send SAE 
All products guaranteed 
1 yr. Qvorseas cust- 
omers add a further 
EI, SO P&P 10 all items. 
Delivery 10-14 days 



Mind Bending 
or just good fun? 



TOBOR 

48K SPECTRUM 

You are 

relentlessly 

pursued by 
Robots as you 
move through 

their city, 

£7.95 




JAWZ 

16/48K SPECTRUM 

Don scuba 

diving gear to 

shoot the 

killers of 

the deep. 



£4.95 




Elfin have created 3 new games for family enjoyment. There's 
TOBOR a test of skill and strategy, ROAD TOAD a test of reflex actions 
as you hop around the hazards and JAWZ to test your ability to fire at 
moving objects. All games are machine code to give fast arcade action 
and lively colourful graphics on your screen. 

If you can't find them in your favourite store just fill in the coupon 
and post it to us with your remittance or phone your card number to us 
and we will see you have them by return post. 

Trade enquiries. All games for 1 or 2 players. 

Buy any 2 tapes and get the third for £1 .25 



ELFIN SOFTWARE 




More than fun and games. 



I 

I Quantity 

I Quantity 

I Quantity 

■ or use my credit card Access 

I 

I rVar 
I Address 

I 

' T6 aim Seftwtrt HuAorW KOut*, bttaiy Kd. 
j Bt. Vttfniwuri WM3MW-Prwfji(X93-53i?0 



ROAD TOAD 

16/48K 
SPECTRUM 

You hop your 

Toad across 

the road. 

£4.95 

Please send me: 



TOBOR £7.95 



JAWZ £4.95 



ROAD TOAD £4,9& 



Barclaycard 



Card No, | | | 



jrnc 




Add 26p <o- 
SO»t»o* & pack* 



YOUR COMPUTER. WAV 19&3 209 



AWEMME JAMES SO 

jJ NEW FROM THE DESIGNER OF GR1PRUNNER j . 

::-••"•■»■= S O COOP IT WILL BLOW YOUR MIND!! i ^- : S->--^:lJ^M 
|:7':' . #SO FAST IT WILL BLOW YOU AWAY!! j| 



jjj££ The BICCEST ADVANCE in V«deo 
:|#i Omt.'j. design since Defender hit 
SSs the Arcades! 



1 



:#:' LASER ZONE. Quite simply the 
S«|&IST VIC-IQ Came in e*iiiernLe!! | 



:$j Ua-ier Zone requires a joystick, fl on 
Ultfe, and DEDICATION!! 



wwj Experience Laser Zone-an utterly :^i| 
j-sjlfcf NEW, TOTALLY ORIGINAL MASTER- ^ 
^'vi: PIECE of Video Games Design! 1 || 

LhlSErS v 

DIE 




I 



wfSi! !*•"* lo control two spaceship » 

at once. FEIL THE EXHILARATION 
av. after long hours of practise, you 
|j control the two ships so that they 
£ function as a SMOOTH, CO- 
A OPERATIVE TEAMU 

•r : ::-:":\ : ?i:::;:>>^;::7| : -?:::-:::-:"^ 

jjWFeel i he RAW POWER at you lunge j"' 
j:^]fof the Electto Button and BLAST 
>";r;:;ygur gnomics into expanding clouds I 
(:>:£: of SPACE JUNK!' 

"^^ry>^>>!vvr-;.i , i'Z'!-i-;--;-r : "i'r , ;.>i.!-j-rv-r;.;"].>].^v'-;i 

^JBIfEEL THE HUMILIATION 3* a 
^^^>i^:^^>; : :o:v^ill carelessly -aimed BLAST SLAMS injto 

she side of your last remaining ship!' I 



jf: Op signed And Programmed by 
Wiitfi Minter for the VlC-ZO vvith a or 
ff-lbk Ram Pack. If you don't yet havpj 
i$£the memosy. LASER ZONE tS THE 
p QNtV EXCUSE YOU N EEO TO BUY I T? 

^ : I^^IPIiVn9PMIP!PiP|rPI!PippM 



EB.DD 



£%:WA COMMODORE 64 version will S^ 
SKj&« : ■:-:■ 

ysJ4 : & : be available soon. 

■bdindilllli 



* LLAMASOFT * NOT JUST A PRETTY PACKET 



VIC 20 



J - JOYSTICK CONTROL 
K = KEYBOARD 



LASERZONES8K+I H\^7t J 

Destroy the oncoming A LI ENS Wr-th your TWO independentty eontrolrod laser bases! Lunaa 
><Q' th? ft ECTflO button and blast your enemies kilo Bjspandino elourft of SPACE JUNK 1 An 
enhrtjraring and [Glairy original gume wiih ■ unique System o( conHDl trtm a standa-d 
joystick. A ran fiB.00 * GUp P&P. 

ABDUCTOR J 

A classic new space gam*" ZAP- tf« swirling ahawi horde* Mm they *afli you — and 
aftaud you* hjrngf0ids' Su<vv[ |P»* assaul lor long «"o^h ana you'll gat an e*lra stage- nn 
ymir spaDfKrwp wih double frencHier" Awesome uneiqjandeci V* Achon E6.OT * 5Qp 

GRIOFtUNNER J 

Finally, true arcade Quality on 1h* uneipaaded VlC Shoot Sown the s*gm*nled rj^OI&$ 
invading the grid. 6f«iic(i ol 1he pods and ?app*rjr Tn* awsonii spaed. Sotinfl and 
g-aphics ewes you if* oasi blest available tot unexpanoed v< «.M - Up Pa P . 

ANDES ATTACK (SK> J 

Yflyr spacecraft oust iflaCt Vn* *»C»nding •hent and foxutrtflt (h»jr evil intent, Fly vour 

Ramiei '.gMe- over t« AndH mountain ranga and Btotact youi iiamaa from kiadnap by 

hostile IJFOS, Features 5 kinds o? UFO, control mtlude up. down. ravatM,. line, ln-ysi and 
vmrt bomb. Erl ra y m mncf tc code, Requ '*» IK expan*Qn and jOytliCk. Cft.OO ■ S4a 
PtP. 

TRAXXMC(&K * EXPANSION^ J 

T-.is ij VIC 20 eroMfeed Cwlweanlhe now 1a.mnd Pj;<rian and the (am* Quw', All m 
ivaehi^* ctdt, riat and lun *ilh >oy4i*f» co^i-cij. jiss h,Rb eotour g'*p*iics 8K of ia?e*r 
rapaniion neecleO. Only Et.00 - SOp PAP complalt with inalrucllont. 



THE VERY FIRST COMMODORE 64 GAMES 



ATTACK OF THE MUTANT CAMELS J 

Plan* earth ine*s yO\i' Hostile aha^s. nava used genetic enginetrlpia to rrnriHt eamait 
Irom normally harmless betfb ihto 90 Pool fi,gh. riejErOnigni snieided. laser-jo flrn; death 
Camat*!' Oaf* vk>u Ply your (iny, manoevvraott iiCjMttr ovor me moufm^ovl UjndK*IM »> 
wtatten and destroy the EamaH. behma may mvedo Ids "iu-nan itrqnghold 1 You mml 
wthsjand wrthsring laser fire and J) *r UFOa Game acicn sirMches over 10 iC-rae" 
'ongrjhi and leatures superb scrolling, sca'ne". 12 plays' action} and unba'avab^a 
an»Tm[fl-i» Play thu game and you'll n*vtf be Able to >sl a ioc aga.r tvithout gefimg an 
■-,cHy inogar f ngei 1 Awtwm nve afl.O'" te,5fl - 50P pftp, 
R0X-M K 

Raji is a challenging cj anie nvpivin^ ihg Cslo^tO *' you' lunar baaa Vom a dead'y -letec 
snovrer Rox-64 tnctiioes amazing sprite grapVi.cs displays and spaty sound SffCtt, and in 
a»esome mofrenjhip' display if you wntnocjame Top tOieoreiarelabieoalono w^hlhei? 
nam** T>H progrsm jhow* lost what can &* achieved using only Comrnodca-Ga basic 
Siudy the iiiiina and learn hov» 10 ust 5 pries a^d sound on ih.j oi/Htarding .machlna. 
»,»S - »p PIP 



GRIDHUNNER 64 J 

Tim S fl 1 t»si gome ton he V* Ka* been .mpipyed lc your COMMODORE 6a1 GnCrunrw 
-s 3 si-uish hi( in :h.c USA. Nsnw expontnea lhe Igrrtnmo-Sast enasenoja pt the qne on in* 64 
features 31 skill lave!* and aaeallanr. sound and graprMcl. Sc^a Ir^or lir»*i tin wnh evaty 
game! Efl.50 - SOp PaP. 



SPECTRUM 



GRAPHICS CREATOR {18K| 

Not (List aneiiB' character Bditpfr Allows you ro fleftna not o>nly tha 51 usar definable 

eharae^rs Also aiysws yau to enange the antra » char**!** ASCII W, Crates B^'f j 

w*i n»ady tor ybu Tv load iplb yp-jr w- orpgram*. Inpiirfcs advanced ftallefl. levari. FwB 

comrMncru ale Comp.'*!* with lull dbtunwilafcnn. Bin 1M BIN H»1oment and uH ■Ciaohviea 

Create wflh *t easy or-acfa»n cur*nr ademg, Ca.« - SOp PIP. 

BOMBER 11GK1 K 

Y«*. a 'ull Ptelure verusno! lh« DOOutar MtiH) 8Mz', iuopiiad Iflrtne 16K or 4BK Spectrum 

F0* ertly Q.flS - bUo P4P. 

MEAOBANGER (4SKt CH21 K 

Cci'pu^u' n* a- gaire s'3'r.-g Cnieo if* heacoAhoar who y*u must r^uida to riches through 
an .n-i-eas -jj nhpive' c' heavy metal Gain oo«iums fa headbangmo, but ba sure to take an 
aapirm wh*n :ha j*in o*tj 100 much' Sasn; - m • & :p speed uo action, Great graphics, noa 
an-.Tna:ion. Will arvan orva W-Hiam Sluarll ivstams voce synlfasutr !p produce Speach 
OutOut Can vou ara-n :-.t a»aoe Of Rrjcke- C ass Ona' or w.n vftu be "Barn MamHiWCIa** 

5"J S»rt h*»dbar»iiin|j to-dav and firm out, f*.46. 

SUPERDEFLEX (4BK> CMjjI K 

Bour** 'Sid . live tpao* insiad*r, around lh* terean into Ihi power podi. koep"5g away oP 
ocr** (rem tn« de^i v.?o cfa*»* you ar*und the tcrean S1»*' with your DaUta stuekfi, c-ut 
beware 'fm mirirjs pr yOii may be b^ned a: »e : Sura's g'apnrcs a"d 'aniasiiC Sound on the 
*iK Spacloim oriy Only la.liSofl caaaaHa - Wp Pit*. 



ATARI 400-800 



GR1DRUNNER ETJ3 J 

Now play !ha b«! falling VlC/Col game on your ATARI ADO ..'800, Any maenbtv wail B-iBX '. 

Basic carrrldgf nor rtopired - 100% macMn* coda auioooot tap*- Play thi* awttomaiy fan 

and addietiv* ijam* on your Al*n For only CS.E0, 

TURBOFLEX K 

Suparb ultra '1*11 and IplaNy n*w bai $*tV* UUi ATARI a unxiue 'eatuPet lb tha lufi, 
incorporates superb colour sound aPfecli and uses P.&yi' M-ss'it graprucs Tabiea top i0 
scores along with Scorers name £IM- SOp P*P. 



ZX81 



CENTIPEDE (16K) 

V-t Q^lGlNAl, game from 1P59 ORIGINAL «uinor 

Tin is im da-tcai prag^am 10 ihn b*mg «sic cy 

Othe' tompamej lo' l^raa 1r^as Our p"Ce, Tr>a 
gamp has received PCStetip rev.ews Ift the comput- 
ing press. PrpgraT has 30 Spaed levels ard ever 
increasiro, Cartipade "ordes. Tabas top 10 
scores tmi ntnt** Why wi.4 to pay more'' Only 
ei .as - sop p& p. 



LLAMASOFT 



Please add SOp P&P witri all orders 




SOFTWARE 



Oaai, TC 

n Msuni Pitiimi. 
TjJ.CJ Hini* 

let 07H6.«78 

Tuci mquinis 

HaliPltit. 
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JUPITER ACE 
USERS CLUB 

Newsletter, software I both 
games and utilities), adapter 
forZXBl add-ons. 

SAE for details. 
Rem soft 18 George Street, 
Brighton BN2 "VRH 37/3 



Solrwiro L4srary *or the One Two weeks h*e, 
€1,00 AddK«n* each montfi. £5.00 annuel 

nwmberthip Send Itimp lor (rM bit. L«5 

W'i$ort. Pen**** Tfak«Mjy. TVir*g»(, taronat 
PL34 CiJ Box No- 83. 3. 37/4 

Spectrum Gieph Plotter. 0«*r your own P«e- 
Ch*r», e+r-chtTO, Ijn* plot* «rid »t«reer 
ditgwnf wiili the. very versatile package 4" 
Gv* routines fS (or tip* I include* frva 
tutorial! .'demonslFetoonsS and lull Dfacu 
nvnttHA or SAE igr o>u.lj. Topfl'eph 
Soflwir*, 106 Blundell Hoid, Luion, 

e*dto<dihif*. 

75/4 



COMMODORE 64 - Vic 20 
- At&ri 400/800 - CGL Home 
Cornpuief - ihe best chess 
computers — all obtainable at 
the lowest prices by mail order 
from: 

D0SKA CHESS SUPPLIES 

iReflHtored Commodc r » Oeolori 

Poulton-le-Fylde, nr, 
Blackpool, Lanes. 
Phone; 0253-899742 

1413 



Juvicr Ace tjiss* SIC uimiKli, guwantaad. 
untMltvaM «*m«i; ftntfiod*. Ski' Run. 
Pti-tnin. InvKltn,, Hega*r Luft* L*rnJ«' CS 

AM« Sfltt. 9W«imn«»rTpriM. ChBHf 

»1j'4 



BBC Primary Education Scftwar* 
A *w*i ol program* 'or [tin fiBC "9" 
mjehific. ccvaMW • n»»a» of languiage 
■Mf mtlh* taalt. From f5. 95 
90C Graphic* Prlntw Packi 
Complete package, the iai**i EPSON 
RxfiO or FX80 prmiar. BBC cable. 
Sari ware, and wen a 13 A plug. From 
£296,00 complete 
BHCC|m„,n« IJtilrUaa 

CamespKkl (8 M 

UtMvpac* 1 f 5 » 

Sand SAE for d*n-» to. 

27 WoicerClgie, Baiingitolt*. Hanta. 



Specimm Aovmru-t. Fill* 48K. Teitu+I gatfte 
wiin tompjajh aftilii a e^nnnacuh-'raplrt. Gajod 
pkn, tava oamt routtna. C4.00 la D. Sla:»i, 11 
Tar*v Crauanl. PunoVuTi, Dubl'm 14, Ireland. 

72/4 

No mora evwaln wHth your SC01. Vkfeo 
irtv4*ier (Jmilaifi sharp wNia Chtrtctare on 
joM trieck baekgniuncT TV tCfttn, A toogla 
[witch let* you ChoOM bmtiH—n rormal and 
faverae. Th* imau PCS (rti ofi Ian o< If" IoOm; 
eh* tnUde you« ZJuIl- Kn £4, Built CS. 
IhCaadtl cav.- (u (allovr rnilructtorte. 
VAT r-fiP 5*ftfl tnaouafPO «V O. Frineri. A 
Stan EC n Hoad, Thtrwall, WtrrrndtOn, 
Cr*»rw». WA4 JH5. Ofli No. 1 

9/2 



ORiCl 

CASSETTE LEADS . 

Din 10 Din & femora '^as!^ 

jack plug 

Din 10 2 x 3.5mni iacki 

1 x 2.5fmm lor femoio 

PRICE OMLY £260 

Cash with orders includes p&p 

CLARES 
222 TcfwrvfiAtds. Rd. Wimlord, C(mi%.rg 
CWT 4AX, Tel; WinWord 51374 

Bt/2 



Acorn Atom tl+ l2«t. Floating Point Tookit 
6-poki. 6ia«n»4». Machine Cod*, Pool* 
Prndicior, 16pam*iiricli»(iirirj Cheea, 747. Tel: 
* (MR iiev :0535: 606364 

62/4 
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PROM SERVICES 



P*rrnan«it toftwara for tH micro* 

sen 

eKEPflOMlHMrlJ* EPR0M!(M3 P0 
fcPHOnt 1 40 wrin i ioutio« [10 

EPROM 2 Fipie: SAVE,. LOA D [ID 

- E PROW 420 routirw M 'C rnomtor [10 
EPROM52»dejmwMbaK [10 

Eioaniion Board - 3 aJnt f 1 5 

Graphics Board - ne 4Kf Ml 0V Q4 &TJ 
SPECTRUM 

EPfirjM BOAHD [13 

Is* Ft AMP ACK adaptor CB 50 

lilini I/O board (ike fit* ?Xe I j [IB 

Edge connector Z3 or 2$ way (7 50 

Edg* CVd 23 0* 29 way 75p 

'Tope version — ipacial p< ■» C& 

Many oEhar ZX piodocti. SAE fo* !■»! 

EPROM SERVICES 
3 Wadgawe-nd Drive. Laved i LS8 1EF 
SfJfSa SB7183 JjTJ 



Specrrum Procchodl, Mrly school c**HRe 7 
•duuttonal end inmulaersfj proQrwni for 

Chiprefi ageD 3-l0 yaaq. Suitacie schouct of 
homa. W"nsn by tos:haia All for [5. 
ChaquB.'F.O. to Esseit Softwtro, IB 
Hunujmaiii Orlve, Upmin*!**, tun 

105/4 

Sharp' Mi BOA. Nwm January. rH*drf ut*4. 
Sofrware nckrfoe Game*. Home Finance. 
Eduearion. B«x Tutorial. AflpfeatJeni. OSO 
only lor quick sale. Talaphon* Soulhrop 361 
Ew-ngi, tQtos. 'Qxon border). 

irja 4 



BBC PRIMARY 
EDUCATION SOFTWARE 

A sanei ol progr«.mmas (or rha BBC 
Model B macrHW covering a rang* Ol 
language & ma** ska*. 
PRICE E5 9S each. 

BBC GAMES & UTILITIES 
GAMES PACK I 

to BBC Mod*8 f##mrinflTROhr, LIFE It 
CUBIC. pfticms.ijB MC i,, 

UTILITY PACK 1 for SBC Model B 
PfllCEttS&MCti. 

EPSON PRINTER PACKS FOR 
ABC MODELS 
A compete package, the laent EPSON 
printer, SBC graohici solt*a«e, con- 
necting lead b even 13 imp plug, 

EPSOM HK-83 f3fc inc VAT. 
EPSOM f K B0 £450 inc VAT. 

Sentf order or SAE ftr Onta/i Id, 
PROCESSOR APPLICATIONS 
22 Mercer Cloen. Saaingstplca. 

Hampehire t30'"4 



Jupiter Ace Software 3*ArJ SAE for ImIHi. 
Pajk, 26 Plymouth Road, Sprrngfreid, 
Chwmitod, Easex CM1 SJG 



WANT TO USE YOUR SINCLAIR? 

We re*hr moan USE rW (HI 
SPECTPUM PRO GAMES oiHm Uh b*»: 
.i ftsfma. adueaDen. hma progrsma 
an] iKxm i, to M*t everyami. H«a i tip* 
IkhA lor 1wa Mtii lipprQi [ I 4AJ than if 
yOu wml h ply Ehi di^la'w'iti if i*ot J «1urn 
A ant hy aghn Tha umoue tervtta a 
aviilatH !rv f 1 ■ yui Sand ihaflu*.' PO 
<<y m*<<i>b*rkri4 card, eatibgv*. hwi, 
iivevvi, toacai effen 
PRO GAMES. 10 LEVBUA1 GKOvE 
CHAPE LT0WN SM(FntLD S3TJ4^$ 
1E.< 



Enhance y«ur ZXSl Prognmi M.'C vtrren 
Mwene 'screen deer SAE » 90p. Richarn 
Kagadom, 17 Pa*t* Gardens, Buckhurit Hill, 
Ehck IG9 5PQ 

04/4 



16K SPECTRUM UPGRADE 

Upgrade your 16* Spectrum lissuei; ia 
48K.IC k^t Willi hjiinit, [23.00-ic. P P 
— or send us your 16K issue 3 Spectrum 
for upgrading - fJ7.0d inc. P.P. 
SPECIAL OFFER TO ZX CUOBS - 
Ws wl upgrade a nwiunum ol 5 Issue 
SpvCtrums lor £24 SO ee . returned toon* 
HM'hm Mart order, by return 
J.C BHEWEft lOapl YCJ. 7 Hoseborry 
TOE . KIRKCALDV KVl lfJW 



Atari 400/800 Owner* Hire Irom cur 

comprehensive range of cartridges, cassettes, 
da«.. SAE lor otuiak C*Stel Games Library. 
44 Augusta Close, Rochdale. Unci Phone 

mtmWta 

65 4 



Eich«nge you' unwanted solnvare. Freo 
mrmrju-shin io our ehchange :iub, send SAE 
lot tttlMM. A & P Serpen. 142 Bnwditone 

Way Bradford, Vflikshu* 

98,4 




ami awcuun 
WfwjL« 



HITCH-HIKERS 



vui*un£8.9S ?£, 



"iw +<k~ •■ ' ■"!■» a4»iY»nr 



T*t; 10702! 4}$6$ 

TBI VKTCHtlA AVE, SOLThCW>OK SEAlSSfy 

CfliClttARD «0k!>S US MAY PHQME «N 
iHliROACkfAS 



132 .'4 



Ban* Rail, Challenging new gaite lor JXdl 
1BK. Only [4 00 on high puibtv CHeettO PJM 
Em a r p oa a , 28 Harrwood Road, Souincort, 
Mereeyside Cheques to PJ Morris 

mt4 



Dauic Barnes 

far the 16 or 48k Spectrum 



TwttM > | r im p ■, fw w raku. •« 1U54 
Hirt^i ia **■»«■ Minari MiflbMi i%* iriiii 
Cv%r (* « r. fc*.C r i . i . rfli it , an m. - O I iMiLAf 

■ n (M. 



I'J4 




V1L COMPUTING 



ww KLf rmot ntoeitAM 

Far fieSi itrlK'j an« Seac«vn 

* p a 

■ Vow ycu can Mm PJrK fat4 and 

■ rerget y*iJ put e r aarmmrn l n g 
preetenu > 

' » Tfw pwxr»m w<i rr-M* n si dear " 



IndudX Arrryi, Sorbi^ Seircrw^. 
Counting n*(B^gti malrrig aura, titer 
f rasoma- Mm drawing *ii 

y >w stan n«rh sham sw<pi» p4ere<4 sna 
bv±d JC » M warbrg p<vgvna wltn 
iwdnlilp 



■w^p riling sioleine4 i 



ipi«** e*ui 



The « MJT 4 or«grini you *wflv teen 

endnm 

ii' VCHJ HAVt GOT TO WOAK 1111 
eVt •' 4 rrwfjen m suen a wiy ih* 1 you 
sannai eel fctuGa 

The erngnm ui b»*n i u i, eetted &r* 

in*. e*ii we momtii ht M dnmii r l: and 

vna* l?hMn4*» t^tvn *nd wi h*nn mM 
'*:#tv»d *iv> : wrwan* rifmrti 

The pregrim 4 our ewn pr^duci «d ■ 

'rum *nrr aViar iohkc» 



t*7s :ng>. Panxga *r F>>(b*e* I Purl eel 
»» 

Dept yci II wwtterl* Len*. Ripen. 

Yorki. HG4 fU W4 



BBC MXSDFT3 semen dump uiirify Four 

pctuns sites induderg sideways [7.00. WZB0< 
A'^npured Inyision Game wth n-rw skrll levers 
£7.00. M£B0K Morse TurJor Sets T«B [7.00 
Slaved* iva Software, 10 Nnwliv Line, 
Bramley. Leeds 13. Ob32 660687. 

S3/4 

2X80/SI 23 wiy lemjOe connaelars [2.20 

each. iJuJO'SI Rarrlock kits I the cure tor bad 
RAM pack ccnnecuonl £7.50 oach. Add EOp 
per order iP&Pi or send SAE Far details. Adapt 
EkK trorves, Dflp1 VC, 20 Stftrl.ng Closn. 
Bucknurit HII. Essex 

111/4 



TRANSFORM YOU PROGRAM INTO PROFITS! 

We urgently require for Mirkoting El Publication at) sohwi<e surtabie for Sincleir 16K 4BK 
tt Dragon 32, 

EieeUvm Convmmon paid Ipr Quality material. Plena send your listing* o' cassaltes ts fuP 
prograrruro details to: 

DEMONS SOFTWARE 
5 Hoskings Row, Redruth, Cornwall. 

79/4 
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SPECTRUM 

cms 

Dare you face 
The Turk 

The original Turk was an 
eighteenth century auto- 
mation, a life-size mechan- 
ical figure resplendent in 
Turkish costume and seated 
behind a wooden cabinet 
on which a chess board and 
pieces were placed. 

OCP now offer you the 
twentieth century equiva- 
lent of that Turk - a chess- 
pJaying computer program 
The Turk challenges you 

to a game of chess! 




MANY 

OPTIONS 

INCLUDE; 

•6 Levels of Difficulty 

• Demonstration Mode 

•Board Editor 

•Games Printout Facility 

•Blitz Chess Against the 

Clock 
•Two Player Mode 
•Unfinished Games can be 

Stored 
•Recommended Move 

FULL INSTRUCTIONS 

PROVIDED 

CHESS THE TURK 

ONLY £8.96 

Post order to 

Oxford Computer 

Publishing, 

P.O. Box 99, Oxford. 

134.' 4 



Oaaa Pinner 2000 chats computtr with 
»n*ofv board- 8 kw* ot pfiv- u*ed *wh* 

only. F5C no oftara, Got*. 93 5t»ph*n* Fir». 
Man lit*, Reading ftC7 JXA 

74/4 



KWERTY 
SOFTWARE 

Program* avai-able tor Colour 

G«H, ZX Spoclrtm e ViC-ZO 

including;,-- Suksimmon [4 

LMIU tt.SO ZX Swcfrjm only. 

Game* upe 1 - AJorra, Airraid & 

Cobble. Cardan, f 4 9& 

G*rrn« tApe 2 - Lunef R«bN/' 

G'ablv. Tar* B*» & IWwi 

[4 96 S*nd SA.E for G.ntw 

detain. 

CrwquM I Pwon Order* w 

HWtBTV SOFTWAfli 

4» St. Andrewi Way. 
Church Alton, Newport 
gjyopt-Mrt W*_ 



/SO Opcode wtfcharl 29x35", aw 550 

i-i'D/Blnl mnamDntci. btockferm for intttnl 
M ; Code. Fa** Compr-lm, 48 TAp-dM Street, 
Boalon, Lk*K¥ TH; Bo-rtpn i030$] «400 

110,4 



COUNTDOWN 

taotuwmt fl«m« foe ZX&l 1-BK. Up io 660 
qg+tlion*- CtwBW ft fjfn 9 pO**4H*i tn**ft 
during vi^itit* eounitown Sew* dapa-ndt 
pn »pwri ol rnp-QRs*. Pi*wt *u*j«H,, 
sneen-not of wordi, counrm.'citiM. mutie 
ierrra, British nyonarthl, (n J*t yo-ui own By 
r«ipang>riB lo p-orfipia. Svleci cjuttiion* 
Irem en toml^MiQn of tubjecu. Caue'te 
i J. 50. SA.E. lor mora daleil* Or. G. K. 
Pickup, 47 Elllimin, Bum moo i 
Hougryion.lt-Sprinp, Tyn* & We-er, 
DH4IEA 

eo/4 
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PROGRAM 

WRITERS 

READ THIS 

OCP is a fasr growing and 
highly successful software 
house specialising in top 
quality machine coded Pro- 
grams Tor the ZX Spectrum. ' 
We are now looking to expand 
our catalogue of Programs to 
lake full advantage of the 
exploding home computer 
market. Perhaps you can help 
us and we can help you? 
We offer a variety of Payment 
terms depending on your 
individual circumstances: this 
can be as a royalty Per Pro- 
gram sold, straight Purchase or 

some combination of the two. 
In any case you get full advan- 
tage of our Pack design and 
marketing expertise which we 
are rather proud of. 
So, if you think that you have 
skills and Programs that set 
you apart from [he ordinary 
and want to share our proven 
success contact us now at the 
adrcss below. If you're good 
yOu won"! regret it. 
Ring Bill Richardson on 0753 
888366 

or write 10: 

OXFORD COMPUTER 

PUBLISHING LET. 
P.O. BOX 99, OXFORD, 

ENGLAND, 



VIRGO COMPUTERS 

InHo-doctory olfer of toffy-ran lor tHa 

• Spectrum W4VO 
aDnaen 

*mno 

Garnet include; (ha loKMring 

#30 Tunnel 

• Bedlam 

Do not mitt «t»t on irwj oner . tend SAE 
fc* eonip-iate *H' 

30 Slaihhorta Lane, 
Downand, BrEetol BS14 &TZ 

81 ,'4 



NEWBRAIN 
DRAGON GENIE 

EDITOR add* Htn GOrnmer-ds to the 
macrmw CHANGE FIND GET INSERT 
DELETE. MOVE. VALUE. ORGANISE 
CENTRE & RIGHT JUSTIFY TEXT. C*n 
&* used At 4 word processor database or 
program Miw, hinrjhng up to 24k on i 
32% machine. Tn* tilt* created *n> rfi 

ASCII formal , ft* 

Abo »y»**h-> tot ORA&ON32 & GENIE 
RENUMBER cant* uaad Indapandcflcry 
or in conjunction with EDITOR. AH or part 
ol • prooram mj,, be ^nun*anri wi* 
update o1 GOT ." GO SU 9 --THr; PRE- 
SUME ilale mania tt 

WONITOH Producaa (Tiachina cada 
picm>«m» on up«. Input, diaplay, racnrd 
ft -.»! COO* h*fd copy fMtun}, Input,-- 
outnuiiun HFXot ASCcodn til 

IHicroplDt 

19 Thai Earta CtiyH. ChayH*r"i>r», 
Coventry CV3 SES 
Tit fJQdl- 6(9038 127 '4 



PC5251 St*ilr«kl R«jltim«. 11 Duel* 
f is-;irti:ir g 1 V.ijrocasHTrs. fS.90. J. Rindls, 
(23 Wradw-i doj(j, Slov»njs»o, Hurts. 

73/4 



ZXB1 



IfS Dd he. >nl 

1 pvtlngr 



ALIEN INVADERS 

7aji Th* aT>mr. KsH«l IXdAbL IPdO^ferihtp^ 

Tiiidn toui H \ nil rwni i Up Is 4* 
nvadifi B*-M!fi*ii 1 ot 7 flayer i^'-r-r. 
Ti-}*H«»t, Pr*t*f »«Pv4l a«m» wt* 
JS ItvtiV M pity, mgtfiAf cocr 'J Hli ocKr 

Graphics Boaro" ^5^ 

lLle>rt firv r>5 L*r3l* 4aM*mslt i*H irf U Cf*» 

cj/id Irraprr" aHK^W i^vpif f«F| PtUJI ?Ktf'l COM 

V9<2b4 d^dri-Li lEK£i*cn 5*.pc>if*? cd-—k> w^w ^'b 
d»iU'if>c1 Tfvc 1 i ■*w"lcg**"i uflfcphp iactfdprtiii 1 

LRERLTIITIE o Park St Long Eaton 

NottinghanNTilObrtA 
6*14 



1SJi ZSCBt J Ai*n Anthmaife'. imprort' your 
addition v« t stlH h»v» fun I ftu* £K9 1 Ce*l. On 
MMflTttlor E* .50 Irony T. Sktfinar, 1 Sijmmo' 
Driwi, Hovolom, Mor-folk. 

TQf* 



TINV PASCAL PLUS 1or PET !18k + ,an 
ROMS, drifc of OBsaoKfli anri APP1 E 
idiiki. PacJiABfl MTOisti o1 l.hrf adilor, 
cornpisf, B-cod« inwrprawr, SO page 

manual & »mpJc prsgrama £24.96 

VIGIL irtierieirv* flames languags for 
PET W VIC <6.«K -M. Indudn 9 oampi & 

GO/70 dado manual (14.96 

5AE lor full *oftwara Gaulopu* lo: 
ADAMSOFTfOapi VCJ 
IB Norwich Avmut, Rockdalo. 
Lane* OL11 GJZ 

100/4 



OflIC 1 12K Baekcjimmon, ]QK Onhfll:*. lOn 
Siartrek, 12K Btlpotnin PlrMt, QK 3D 
N«i*flh|i and CroSWI- Cjiifra fS SO aach.. J. 
Edwardi, 30 Souinam Road, Wail End, 
Souiharpglon 

33/4 



SPECTA-DRAW 



NOW AVAILABLE - A ASK Spectrum 
varaion C-f tht wef known L«y*ti II Batic 
P(H>H prediciron program 'CompulB-*' 
□raw' 
A BOON FOB THOSE INTEflEST ir\ 
W»NMh|G rH| POOLS'* - Iniieffaeo, 

Oat»mb« iSffi. 

Program ehi caiaeni wilh iriuruei»on 

rrnnual , EA.9S 

DauDase tapa lOptronjt, twl containa 

daca on ovar 8,000 matcKr*. . , fl3 50 

PiDfliam »™j d«l<b»f« loo*fh»r , , f 17.60 

orS.A.E fot Dala*i 

B.S. McAllsy. 

1 Cowleaze, Chinnor, 

Oxon. OX9 4TD. 

111/4 



TRSBD - VIDEO GENIE 
SOFTWARE LIBRARY 

26 SupW proortrnma* - macnina soda 
tic*d« flim*», almutatlnna. eomp*1>tivo 

Samai, Advantural, Dunfl»»ni & 
ragpna, puul«* IN) btk gtrna*; plva a 
law tduc4MO & bu4rnrru pruflrammm. 
IncludtfiQ. Greakaut. Star Wart. Amujiny 
3D Ha±e«. GambUng Machrit, C*rndo*t 
of Doom & Trap It, AH 35 o« on* C40 
cHtane. tern by raium poii for only 
CB.S0 irtchiaiv't, or Hrkd an *.*.*. for full 
daiab.. 

SPARTAN SOFTWARE (Dapt VCI 

SCalawold Terra c«. Chfpplno Norton. 

Oxor Tai 0609 3069 

IH/4) 
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ZX8IZX SPECTRUM- 

Ttot> very bwt nai enter urims JvaJbtXe 

"ovBf the counter' " 

Gams. KeyOaros, Serows Programs , Rams, 

Books, Wpteais.Bnd iBtfOi, itbch moni 

MSfiaa^o««|feiU«rWr«iavni|aa) 
wrm HiCfBrviSi.fiafr " hOmI 

vir4>VBrS*.{ *n**nmm***0<wedm) 



IM SlUATHAH HIGH MAB. LDNDDH SWU, 



10774 

li» Atari Joyatick on your Jupniar Aca. No. 
ioldenng scrtwara rnutirieartd axamphr games 
included. Folly lesttd £H. M.R. Pomman, 12S 
Kingi load, Farncomov. Sorray. 

1 01/41 



Spy Cawwtts. Amtjinfl t»t*eT« l*ti you nop. 
Ii»! or copy any prfviouiry urt»toppab'<fl 
CiiwUii IndurJoa two free Sunei UrJIitras, 
Stale rf For ZX81 or Spattnjm, Sand juH f3. 
BoWct, 29 Cnadd*r»o Driva, Uritiiwsrth. 
Bury. Larvea. 

t»<4 



COMPUTER LEADS 

Dragon Din !o 3 ja«K. Diagon Cm !o D-f 
& yitk. Oric Din m Din, Oric Din re-ujek. 

BBC Din to Din & jack, BBC Dm » 3 
jack*. O.90 Hch, Otntr prinstr, 'Catt*(l* 
i«idi *v«>lible- SAE for dauili. 



ALLCOM 

X> HirwDtd Read, uc hi laid, 

Statfa WS13 7PP 



77/4 



43K SPECTRUM 
Colour and Moving Graphics 

O LEVEL 
PHYSICS 

• Solids, Liquids and Gases 

• Vetiors and Scalars 

• Acceleration 

• Graphs of Motion 

• Graviry, Weight and Friction 

• Newton's Laws 

6 PROGRAMS FOR £6.50 

Cheque.'PO to: 

THINK TANK 

De-pi. YCtC,, 35 Weinglon Road 

VVaiibtedon Pak, Lmdon SW19 8EQ 

OTHER 7/Ti.tS COMING SOON 

129/4 



Educational Cnnpuier Ffcgisms 

B.B.C. and VIC 20 

Eiccjrjrsg educatknuS aoftwara. 

Dovaed By tMchanj, Pn>gn|mmacJ by 

apacialal. SuiiaWf) for chiidran ofled &-12 

yttn, 



Addigator; 


7-11 yean 


Tobias Invanon; 


7-11 yaw* 


Addition Invaaiorir 


7-11 yaan 


Co nid-iilei 


7-11ya*ci 


Buiklfff (aubiraclionl: 


68 yaavs 


Cittlt (addiooni: 


0-9 vwm 



t?5 each plui 50p p & o. 

Sand t.» a 10' dtsta* of th*H and glhtr 

p*O0*»mi. 

EducaUOne.1 Computer Program 
SHAPE IntornallDnal School 
arltlf h SaeUon, B.F.P.O. 26 

tlp/4 



NEWBRAIN 

Quaflty a u hria n iw bfcoming tvaHi 
Our Am attarlng: 

NEWS RAIN INVADERS 

Caxnottraiy (vtrwnK v«ny«n or THE 
Origin! i vd*c ikm*. All laiivai. 

M j>: * na ca0* ol r^unv . Or- cpiaatla wlfi 
ful IMIN : MM Ci inc ■ pf,»i • t»r t ,'-8 

Mori convnp 100*1 — iiJ-r** i-id M«oj-i 
a. Scalp i««t»i tyflar. 



AA SOFTWARE 

128 Sean hcrOfl Remd, 

Wandswonli, London SW17 



«-?.* 



TWO NEW VIC BOOKS! 

VIC GRAPHICS and 
VIC PROGRAMMES VOL 1 

Both by Niel- H wnpahrrc. Pubttcation 
flan?* 10 3.83 end 24.3 83 nHpecmroty. 
EG.9S esc n + SSp pbp or both lor £13 + 
70s pSp, 

Sand €4 to reMrae . Sand r«i whan ready 

lor dotpvlth. S«-id SAG 1er lull daiaiH 

and our laitjat Sinclirr caialdgbrt, 

Nick Lockytr 

33 PadmoTfl ClOc*. Wootfr** South, 

Ftaddlteh. Wprca., 687 7X8. 

B2'4 
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TEACH YOUR CHILD 


A 


» Toll |h» Time 
and Count Money 
on rour Spectrum (IpXl 
Two Fun G'iph<i 
Program* oft C*H«Tt* 

lor ESSOInc. p & p. 


/\ 


Richmond Hfhit, 
Inglslon CAftNFQRTH, 

LAC MM 


Poppy 

Program* 


35/3 



VlCJC owners liny memory airel Introducinc, 
Tournament V: Foot esciting game* an ont 
up*. Ortfy £3.96 nrJotM tflfOy Trogman, 
Asuadodge, Aurommi, Crnvfnnr - a* 
with •KFtBtriT Sound. Colour. Mutic. H H« 
Graphic* From Tournament Software, 63 
Manaion Coon Garden*. Thorne, Donceiter . 
S. Yorta SA£ fo« data**. 

144/4 

Dial And weigh! control program lor VIC 20 
•no* CMS 64 ha*p» and »dv**f you on tM beat 
slimming diet Cauvtt* 1 12. d'rtlj f1J, E. 
Frarjgouls. 54 Holland Road. London WI4 
MB 46.3 



BAUG SOFTWARE 
Introductory offer ATARI 
7%% off hardware up to 20% 
oft Software, Commodore and 
Dragon, 10% oft ZX81 k*y^ 
board €26 00 

Telephone 0232-621221 for 
details P.O. Box 123, Belfast 
BT10 0DB. 



ft',2 



Warned Ufgarnlv' Aie»elt-typ* gamea 
ppofptm Em -- htm Sijr.v^" v:c 30, 

Dragon, Otic We pay lop royaltraa or cash 
ouuiqht for good tHct^g g*mav National 
marketing omure* mi imi m iw ini for youi 
wort Phone Diyid cm Q&1 83291*3 or wme 
Northwi^h. G'Ourrii Floor, fljlli BuiLdHiD, 

Stanley Sv<n?t Ma nch«s:*r M3SF0 and hurry. 

2/3 



SYSTEM-SOFT 



BBC PROGRAMS (Program PoworJ 

T (METRE* 181. JUST £7.9* 

STAfilfUKlAl... . . ....OMLVfS* 

Detail sh* Kangonf «n **, fanheii 
quadrant) ol I'm Jlbir 



SPECTRUM 

CABMAN ,.,...., £4 96 

COWBOV SHOOTOUT f* 95 



DRAGON 32 
JOY&TICICS ONLY ri9 95 04*, 
Dragon tolrwar* - prae** tend S A. E tor 
■Mt, 



AH pneat 1uay ir»ciu*iv» 

SYSTEMSOFT 

FREE POST, Ac k worth, 

Pontnf ract West Yo^ks. 

WF7 7BR 

tfPff £M!*K>$vt Vf/r *v*»y n*w tlftitrli 
61 '4 



Sup** Spectrum 50 Strategy Gam*. Multi- 
tevoi, £ha*mginfl, Macrwt* Coded. Caasarte, 
irtttruebon*. E4.95 SuPrXfofl. 91 Minor 

Road. ElTpftV, 

106 4 



BBC (32KJ PROGRAMS 

SWOOP - Gaia.an tty4*. aiced* 
quality, m cod* t ' 4S 

At'EH PESTROirfflS - ifhwSM WTfh 

•iiu rutuioj C7.96 

f.ALACTiC COMMAND** - m. eede. 
>» rei. gjoadanmd < ■' * 

LA$EH cqmmahq - m. wot, ereed* 

quawy gum* £7 95 

CUES 5 - iii . cod*, tl taWt. iBarjil rnoutn 

i . .., >-,i r? 96 

Model A 1 18K) vnuon i w Hi t li £v» 

Al cngn "E*rf» p. 6 D, 

Oaduct Ct p* lap* lor order* ol 1 w 



SYSTEM SOFT 
fflEEPOST, Acfcworth. PorMrfred 

*Yor,i WF7T1R 
ff rpr utarfpfu* wrJft #«*y n*Mr otftftt 



SPECTRUM SOTTWARE 



» rirXICAlC - v».*«l •» **r««4*a«*l »i«f* »~ 
•■■ wl**> if-ilu'«k 4 r»y c*nl:i« ivaMf dl 

r*kp| i i^i^miii * Mil v*«i r««»vt« «r P A| 
tin* Fulf Hifinl l4kE«A|,l t-11 

C#"**l'**li*rt 4 t*p»ti f*«l#r#E*r * 6 L . 

• riQARO a • •■■■Mil yiirimi * rAipttilnt 

* kl «■■■!! fl m TiiC <3klm m*lfy * ijli WlttVlitm 

»»»rliil but r*tr to u».UIi(«iJ ( h M-*S 

S'.imou Cdltiputmg 

3 St ITithtrirtM Qrli» L*ranTi#ld Bii*rlHf 

►HwUnm 

»~'ni ^Ifliv tlKHKHl Mtfllll 0«gi M*BT 

■S3 



M2BCK Gimn fi. Extandad BASIC El 2. 

Di*ai«mbl«» tM. Cataloguo SAE 
EDOhfSOPT, 33 afoadoalc Rwd, E(ramh«ll, 
Stockport. 

Kfi 

Atjn 400 800 ttcondhand mllwim 
bovghi/iotd. SAE for Inti Sjv* 35% and 
mftto. Jnrvi* 19 Portia* Onva. Nolta>on»m 
MC5 SDT. 

139M 

4$K OFttC g*rr*i lap*- Thro* great gwrts* on 
On* U*««nH: CrMLV Q.» ineK*d>na P&P, 
S*i%d ramirtanca to: S. Snotl. 3D Godwin 
Way. Bromhara. Bads MK43SJH. 

t36^4 



BBC PRE SCHOOL 

4 programa malting toelltng fr couni<nQ 

run for « W 6 y««r oKtt 
Colour gfaphtt) and toutd. 

ModW A and a v«rnem». 
CJ.96 of S.A.E. f&r dauiti. 

AflOSOFT. 136 Blackburn Fid, 

Chorliv- I inil PRE STL 12fl/4 



BanttaVMps aoamit CompHjifir. ^ittulCrVMOui, 
d«plav o* Soar da. ?X$.l 1 1€»0 (4.26. Dragon, 
fSSO, Cheoma 10 R, Simmondi, 2 Argu* 
Want. Crawley RH11 ABO.. 

5 3 



SPECTRUM EPR0M CAHD 
(£19.501 

Plugi in to i MolMrBcard. l2 itol f 16.961, 
Lfan unused ROM ipate Il»6ffif-li6l&i 
and ffil6.'27i6 iWt *™fl ?63S **Ki 
6PR0MS. Tap* Conrtroflflr optioral fHD|. 
[*f3.4SI. 

Many powbtft ultl including Spatill 
Char S*b M.f. & BASIC. 6116 l2KI 
HAM -ADAPTOR IE3.96) pl^fl* taW 
«UH CARD EPROM 31 |2K|i 1(9.951 
p»Mrarnm*d w><h REM UMBER (inc. 
GOTO. GOSU& RESTORE, ale). 
SPftfTE Chart, orkittd from any tsm 
potitton, any rnadmrKation. rotittfj ct 
rallicivd WORD PROCESSOR for 
prrpn of TEXT wi!h [U»til»;*t*n- UOG 
thai Svta + many otnai* 
Altc*v*il4tr'* 7XBI EPftOMREAD CARD 
i« ?S: EPROM 1 Ivrth BREAKOUT, 
ilFE and TOOLKIT :».»>. JTlfi EPflOM 
PROGRAMMER [CM T5), 25U ".S. I lor 
Programr-M-rl 1£j$.Efl' ■'OP fl W.K. 
onty). r? lovcraaaal. 
SAE plaaaa for axtrp ditail* 
OHME EIECTRONICS 
2 Barr.ppar ftd. CAMBORNE. 
Cornwall 

»/3 



ATOM 



'Davil Ridai" rnacMnii coda, 6K t 2K - 
idund. Rida your agrtt cycle eo vetary 
ovtn trie compular c anatNr cornttataul . 
Cauatta it 50 
Chaquaa lo 

MOT A SOFTWARE 

P.O 6d« 68 S;<>vor<igs H«(U. 

-18-4 



M & J SOFTWARE 

Dngon Companion Book £4.95 

Study The workings Of BASIC 
with the disassembler. 
Discover 7 extra graphics 
modes. 

Take complete control of video 
memory mapping. 
Increase the processor speed 
(not a hardware mod). 
Append programs from tape, 
Incorporate useful routines 
from BASIC in your m/c progs. 
Add commands to BASIC- 

Dragon Ina^tementiition oi Forth. . . f 15 
Thib is a cassette based imple- 
mentation and is fully docu- 
mented. 

Forth LJstaigs £7 

6502, 8080/280, 6809, 6800, 
1802 in stock. 

BaatBaaWi Itaaaaaal ............ Q 

IVecessary fo r implementing 
FORTH and its editor. 
All prices inclusive of postage 
and packing. Cheques and POs 
made payable please to: 

M h J SOFTWAflE 

34 Grays Close. Scfiotar Grean. 

Stokftttt Treni, ST? 3LU 

Tel: 107© 51 Wb 

68.' a 



DEATH'S HEAD HOLE 



VquTI abmost S*ll«vi n't tryar 

H'a IkH, Cdufage ind injur growing 
ejtp*ri*nee that eouni m u<it untque 
adv*ntuf» lor th« Dragon 32 and BBC 
Model &. mtpirad by tba raallilf 
CHalKihtu* Itt^a a can* raacua turn. 
Ut«r*ly' hovrt of WMenamani - d you 
meatu-v up 

Altar thfl. any clhar Jdv*fitur« wfl rgit o* 
1 nam*. 

Only €5 45 by n*him ol poll from 

WORDS AND PICTURES 

7 Hawthorn CreacenL 

Burton- on Trant 

4/3 



OfllC-1 OWNERS Tangann* craatad One 1 
now TUG croatai lha raat. An indap*nd«n[ 
U$srs Group with a solid rppiMtam for 
piograinvf tyilam lupporl. Monlhly 
Nawaltttgri, Sortwara. H.rtrwirr. ftaviewri, 
Advica, and lot* mora. W| hawt • pro**n 
raced of oorfoTTU nco on our syitam Jowi 
TUG. You'd l.ke ui. wa do' Sand f I 00 * 
S A.E. (A4I lor taonpai ncyvflrttiiiT and detaitt 
Tanparina Uitq -Group. 1 Manporough Diiva. 
Woda- A*on. B522 0OQ. 

66' 3 



BBC 132KS SPECTRUM [48KI 



WEW RELEASES 

INVISIBLE MAN - now fw Spaclrumi 

Arto for BBC and VlCTO fS 95 
STORY A - BBC oniy - juil hKt a *i»ry 
POOH, bui you chooaa tha p»ji. Ago* 7-1 1 
£6.96 

PUNC-MArn - BBC only - hagobotea 

the full »iop». Vou p u i ihem back! f 7 96 

REAL EDUCATIONAL PROGRAMS 

, SAE for daiailt 

trC Lowmoor Cotiaga, |YC4). 

. ' TnnariAla W«1|, H j,*a H 



v: 



jjp" 



TgnadiMa. Walling ion 
Somariet TA21 OAL 
06? 347 7117 it.. 3 J 



SCOTSOFT X 



Quality sducational aottwara 'tn 
SPECTRUM lt6K-49KI & SBC 
HflK32lO- 
TIME n.BO 

to*chas ch.ldra^ lo IbH th* t>ma n *a*y 
>t*pa sutaofa bodi norrw <nd ebneroom 
n»- r*» cotfJUff gffaphici. 
TRANSFORM i J 10 
Compiahanilve programme include* 
[r*n*laiion, rgl-(cl'E>n, rolatipn ate. 
Damon»|ritk»n Er rtrngdiil routinai 
uniabta horn* E> cla an ooni «ound & Ht- 
tn coloui graphics. 
MUSIC C7.W 

Smpla & eenvanlanl ard to laamlng 
mujic m <XHr« or rlaaarnnm. em*r any 
tun* tirjm th( ri*jr hpw ll lhou4d 
tound. vary lampo to rrujlif loftow ttafl 
6Wy 

DISASSEMBLER E7, (0 18 BC o nly I 
Strpar fast V'C Tg I COtOUt.. neidumfj. 
A»cii cfujraniari prl^iad NaumrMilc limrtg. 

branch calculation, orkilar fae4ity. 
3 FLEMING ROAD. 
BISHPTQN, 

RENFREWSHIRE, P.A.7 rJHW, 

162.'* 



Acorn Atom 12K r 12K, P.S.U orogramma 
cwwer too*,'1 ROM Ssftrvnt, Boom E150 
01-3BB32O3 

147/4 



Spectrum Progumming , L mm Basic Pio- 
orammrtg thr/ eatv way wfh our fuly 
atrutlurad eawntn eoura*. Lai ih* qofnpuHr 
taachi you I 26QK ol programi ending wttJi a 
tx»n(Hilan»d lum. Only f9.95, BMClaycartl 
accaotod. Sutvoi Sofrwar*, Wabend House, 
Pr.-mm Boy. Suasex 

SB/2 
BBC Micto A-'B Uaort. Operate your own 
TalentJit compar*» tnlormatwn awvica of up 
to 9,'25 Mi-hn* pag«a wlfi ton-tuna data and 
clock, Ideal tor ahopi. oItxh. public 
>f41i|uEiotta. rjdvc4Ei»ivir r*latu«hm«nii etc. 
Tire V*wntm picltage comp r iMi two mi« 
acirvtr program* i<si pag* creainsn and d4p^ay, 
comprrxtientrvc vie* guioa and damonatratton 
pagtT. Clwqurt ' PO* for fB 95 or SAE ht 
details :o IT Sarvictn, 27 Watcrfoitl Park, 
fladitock, Avon, BA3 ITS, 

46/3 

ATARI, owrvem mat* Dadk-Up cop)** OT your 
irngla boot tapei. wrrji Caaactona fS.OO only. 
Pal Naviaon, 1«A High Road, StroaUiam, 
I ondon SW1$ nutfxitchad by ratum. 

!M 4 



UP TO 30% ROYALTIES 

paid for high quality original software 

BBC, SPECTRUM, DRAGON 32, PET, 

RML380Z 

Games and Educational programs 

WANTED URGENTLY 

SILVERLIND LTD, 
156 Newton Road, Burton on Tram, Staffs DEI 5 0TR 

108 j 4 



AT LASTI 

BBC MICRO 
GRAPHICS PAD 
FANTASTIC VALUE! 

A i<;n quaiiiy. c*riridg* papin pact 
Insuring Graphic!, Totaien ICtaana And 
ijjar -ddtvnad com. Flu* eoty refdronco 
convnanda tn**i AH for »n thcradibl* 
C2S9^£&opbp 

Harmaa Compuiar preducta Deot YC3 

lr) Barlow Moor Clot*. Ndrd*r». 
RDchd.l. Lane, OLU 7RN 

123/4 



Vic 20 unaipandad game*. Breakout. Deep 
Spate Space Cttttd, ftortet Command, 

Supt*rr*riian, Miji™. S^npn Si>d, Datanoe. 
All nghl lof onty (&M P Stgiwtsrtri 18, 
Avenue Terrace. StarbaCk, rtgrroga)i*j l N 

Yetta. 

H/4 



MAKE MONEY 

out of you* hobby Wa uroanflv raflulri 
auaaiy oriainal cfarnaa and educational 
mttwara Top .'at*i pard tor r** and 
novel rde». YVrrt* !o: 

$MT LTradmgl 

4 Bengali Lane. Cream Norton, 

Towtaitor. nl'hanta. NN12rS6E 

60.* 



BBC 



MODEL 
IMVADERS 
CALAX^A^s 

CEMTlPEOE 

CREF P4P 
Cheques ft 
PO * to 

SP,M 




6 SOFTWARE 
E$9* 

was 

CttSS 

48h. 4 OttiVERY 

SUV 

$42 M#<hetleiRd 

HuifL.wiei BL99R4 

78 f 4 



Dragort 32 Frurt Machine, and Spating Test 
Boin 12.9b. Eladon So'twaie, 32 Lansdowtw 
Cloae. Tipuea, E»ei. COS ON T 

11&/4 



i\^ 



::: NA2CA SOFTWARE 

□Ctl IfK ZX Spactran 1G4M 



uttaBHtrfc SffTARrmli tV TtnJI IX '' HM I . 



"■ Watt, ff j-fflc CA «■ $f^b-l'vrTnl *M rPtfjAtl 

II f>tDg*ffyM ^ tW-r i rP-HUV I4W t-Mp 
U HUf>t bfj M»y <nr*i -JMtl a" 



LhF« fVOflfaVl «R QHA4FI* CI W »V 

(] *P EWftM **I*1 i, Lafaff r-djnr^aV mrJ « 
Haarf cachrluaYlB* , ltJBE < 

AT 4rtkB-| Mp rVtVCl ^Hi^pjB paaj |dH<r h 

■VlT :>H« FihafTl ***** 

5«r>j ■ a> ■ hif u ar t aifc fr, jb^-h .pewF *n 

hjAf£A sop :w*PH 

I if*- J0J KO 
. nM w 

144 A 



VOUftCOMmJiTER. MAV 19S3 213 



FREE 



4 page taeftei on up* head a/irnuin 
alignment , . . It you order any product 
t mil align men i cin ceute I aiding 
proWfrnjI 

* TEST CASSETTE to eec up head 
a/imuih 6 tape speed. Include! 
instruction*: mDf»D or Hcco £4.30. 

* HEAD DEMAGNETISES. cUlOEle 
size, 'tiauii Doefaied. removes residual 
magnetism £4.75. 

* ZX LOAD-'NG AID for ZXBO. ZX81 or 
ZX Spectrum Remove* guesswork 
■diutEmg trauma, |Xugl between cor*' 
puiar ft f«corrJ«f. Hoi* end GhWfft LED'l 
on — optimum nolum* set. Red LED 
(only) en - volume ton k>w; vritew 
LEO on — volume loo hiah. Intrude* 
injUructigftji S-Undarct ! El AR ft 9V lea* 
only via load no aid] 2X80 or 2X81 
CI! 95 ZX Spectrum f 12.20. De-luxe 
(EAR, MIC b 9V IMA f i'Qtd.'*eut 
switch I ZX80 or 2X81 £15.70 2X 
Spectrum £15.95; Ptshbvdon reset 
"K" cursor standard o» de-luK* fl.50 
*Hn>; ESrphoni "Voiceovers" standard 
of de lun't": W eiirs 

* Prelect your compulcr with hiofi quality 
wnhtDta DUST COVER 2XH, 2X 
Spectrum. ORIC 1. Jupiter ACE e< 
Ne»&r*in CI. 95; LYNX OH AGON 
32. ATARI 400 or 800. VIC 20 or *4 
£2.95 BBC-A or B. COLOUR SEME 
OR TEXAS TO* 4 A £3 95; SHARP 
MJ»SK C4Jj8j Ava.l.-ible [or mosl 

othe> micros, marmots, disc drives & 

EWlmBTl. 

' Oil ribbon cable suns "other iieytKMrd " 
to ZXB1 or £X Spectrum flip- 
connection (require S way Er 8 way I 
available arvy lengsh maximum 19 way 
Tp per 10mm I e.g. 100mnno( 6 way - 
EOpl. 2X81 B ZX Spectrum keybrdrd 
connectors 5 way 9Sp oa.; Sway f l 05 
ea. 

* LYNX parallel expansion ccmneeror * 
push 'button to ie«ai compuier £4.95. 

* ZXtfl 1lc«*le RAM pack connector 
solve* wtHK prnWerrn £li 96. 

* A3 size pad 100 Prooiam Oesjgii Sheer* 
suit any computer (7.95; A3 sue pad 
100 High ftesoluBon Graphic Planning 
Sheeis DRAGON 32 H.96 

* OFLIC-1 leads GIN to DIM or DIN to 
jacks C3.20; TEXAS TI99r4A leaos 
single f 7 20 twm [11; DRAGON 32 
loads 5 pin D IN to DIN & jack or 3 racks 
D 20; BBC A or S leads 7 pin DIN lo 
OlN (t t*tx or 10 jack* £3.20. 

* Books: "VIC Preorsmmej'' £7,35; "VIC 
Graphic*' £7.96; "VIC Revealed"" 
£10 95: "Spacnum Graphics'" E7.S5. 

* T Shim £3.53 SwwtfKim £7,50 Alack 
wiih Red "Sinclair ZXB1" or White 
wiih Black "IX Spectrum" + 4 colour 
rainbow. Very popular iitdtvEduaJly hand 
jir-brushfld mulli coloured designs 
Slack T-*hiHa H.Vi h Smmtkliirhi 
£8.00 "t'M A MICRO ADDICT' with: 
Ksnds on micro. pr 
"MJCROCOMPUTERS TAKE YOU 
INTO ANOTHER WORLD" agdiou 
spacs sctni v»nri aiironitu) Che*! eizcm 
availjWe 24," to«". 

* ZK51 KEVBOABP BL.EEPEB fi'WPit* 
(BrdtuCk All HO Characters tAns in 
SLOW & FAST, fill inside - no 
soldering ell connections plug In. 
instruction* included £10.95 ON .'OFF 
Smi'tch f l.?0 cxtrj. 

PLEASE SEND S.A.E. FOR FURTHER 
DETAILS. ALL PRICES INCLUDE P&P 
(UK or.!* I 

MAIL Oflpffl WITH PflyMENT *r 
REQUIRIMfNTl CLEARLV 

SPECIFIED TO: DEPT. VC1. 

FULCRUM PRODUCTS 
14 STEEP LANE, FlWDON, 
WEST SUSSEX BN14 OUF 
Tel: FJndon (090 671) 2550 

(4*74 



The Piracs. Now you can matte back-up copie* 
OF any machirw coda prograrn. The only 
restriction n. thet there must b* enough user 
RAM fgr both OrOgramt. movgh rVtte likes 
up Utile memory. Spectrum cassette only 
£5 c JS Irom A.J.R. Heading.. 38 Frogsion 
Road. Weil Edinburgh EH 10 7AJ. A 
wodhwhilo investment. 

112.1 



Really near vouf Spectrum beep with an 

amplifier, to jrylwn bltcx t*j* tp mirch 
Spectrum, with volume conltol- No HJoenng, 
just plugs In. Send f/.*5 Inc. PttH to: M. 
Snowball. 127 Tonbridge Road. Maidstone, 
Kent. 

117/4. 

DAIi4SK CdmcHjter. 24K-R0M. Hi-Re* colour 
iK-aphie. Stereo Mui< Gener«tion, Pascal. S, 
Chess, etc. £280. rHonham 65832 

93/4 



ZXBItetK) 
SPACE SHUTTL£ GAME 

Fly voi ii shuttle 'rom pliret (p pl#/i*;. bul 
m ntl how ymi go, and waich your luel. 
el*0 nmhiJe* 2 ocher ,j^ia,m £4.96 Ptf P. 

SIGMA SOFTWARE, 
4] SEDGEFEN. BRANDON. SUFFOLK 

eauV4 



D'afltin Sollwjre- Bunkers, defend your eioee 
(rom daath tay* end aftfjni; Tor^.pettle, shoot 
over a mountain, destroy your opponent. 
Together fe-i £S.gg plui 50p P&P. AltonJ 2! 
CrtMsbank*. Sh'dlev, W«*i Vorksh™ flpie 
3RW. Uw, SAE. 

114/4 

7*81 1EK Sultw,ir..-. Vrxlor Matht. St*l>*1>CS, 

'A' Level MaiM£4 KJnach. English kiereiuie 1 
and 5 f 1 .45 oech . Hu»ic £1 .96. S , Ahmed. 15 
Elpuvood Road, Croydon CflC 2SX. 

cS'4 



NOTICE 

J, MrT. Jevgn admit that I 
have infringed the 

copyrights in Ultraviolet, 
Infrared and Nig hrf lite and 

that I have now stopped 



trading in all software. 



-.if .: 



Spectrum rjcrender. Ga^axiens and Mssle 
Commend on on* cetteMe leiturmp ootour 
end sound. £S 10 A Shew, 6 Yeedon Drive 
SouthPwW), Helirix, Weel Variui. 

SO/4 



IK ZX81 

MAZE GUZZLER 



At (ail a lull feature iK version el the 
famous a 'cade game. 

• SMOOTH, FAST MACHINE CODE 

• INTELLIGENT MONSTERS 

• ENERGY PILLS 

• ON SCREEN' SCORING 
•SPEED-UP ACTION 

O. tspq wnh 'SUPER BREAKOUT' £3.50 

SELEC SOFTWARE 

37 COUNCILLOR LANE 

CHE A DIE. CHESHIRE 

«1 *Z8 7«5 

MeV4 



BBC, DRAGON 32 uuvnen - njp pjuettv 

computer covers, manufactured from good 
looking, durable wfliiie, in compiernenify 
colour!. Cheques/P-Os for £3.96 to C. Ry»n. 
27 Den^rfn Rued, Heiel Gone, Siockpsri, 
CheaMre. S<7fiHR 

1H/4 



2X81, US Dittrlbutfif teesui to obtain 2X81 
software and related products fo' rfislribuvori 
ih USA. Inquiries io W. rtottinger, 3 Laurel 
Ridge, Toejnd, CT 06084 USA. 

1M/4 

Spectrum l6K.'*eK. the das*c 'Battteships' 
end Escape From Fhe Crypt". * new eduerv 
turo gjme Fi.il Graphics. Both games on one 
CstKtte for £5, H Acton. 44 Beetvve Lane. 
Basildon, Essex. 

18/3 

V30 - CCMCLU* - VtCSOSottw^iecsjh (we 
your ispes or ca midges. COM CLUB 
Membership fee £9.00, Cassette CI. 00. 
Cartridges £3.00. Send no money now, for 
mrmborsnip ronn, order forrn and tree 
ceislogu? IO: COM CLUB, 24 Alien Rd. 
AylwxoJie, (.eiceswr. 

167/4 



huoonb lecueorL.i miaac'can 
747 FLIGHT SIMULATOR 






£1 Hum, U h i. -. , 
"•mil 



rrr-n imi-r-FiT-i 



/ \ 




1 S09|ty 

DDDD 

0000 ' 
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WANTED URGENTLY 

Arcade-type games programmes for Spectrum, 

Vic20, Oric, Dragon, SBC M.cro and Lynx. 

We pay top royalties or buy your copyright for 

cash. National mail order and dealer sales ensure 

you get the best reward for your genius. 

Write or call into 

NORTH WISH LTD 

THE GROUND FLOOR, RALU BUILDINGS 
STANLEY STREET, MANCHESTER 

M3 5F0 
OF Phone 061-83 2 7049 

-JW& Pop Jiond GcuU fa SofftwG&e 




• IMMEDIATE DELIVERY • 



SPECTRUM 



MICRO IO. 

BECOME AN EXPERT IN 

COMPUTER KNOWLEDGE 

9 PROGRAMS <0V€R lOOKr 

1,000 MULTI-CHOICE 

QUESTION/ ANSWERS. 

LEAflN PiAHE POKES 

IMPROVE VOUR 

PROGRAMMING. 

M CODE & BASIC 16. 4flK 

Hires. Colour Sound etc. 

mm 

Send Cheque/P.O- to: 

M.K. CIRCUITS 
36 St Ives Crescent 
Grimsby DN34 5SJ 133M 



Video Genie, l'SK, Sound, Hitachi Monitor, 
over 200 orograiri*. :.ntlud* Q nb * .an ■, . 
Scramble, Firebird. Etejerk, Asteroids!'. f360 
o-.n.O. T«l; Lulon K61SD eveninns 

131/4 



COMPUISITA 
IS HERE! 

A aariou* proaromme Ihal is simple to 
use. 

Pul your micro 10 work doing what ir* 
pesl el - processing information . 

U»n« my CONIPUNTA Race sefechon 
programme, eovanng meetings at 34 
Courses you should be baching wiinnera 
(airly frvquenlfy. 

Then ai the end of the list Hism, 
ralvm the rape and I wfp tend vOu ■ 
c-ompleiely «w Compunta Programnw, 
up-dated for |he N H. season 

Bui. that's not all, I also olfer this 
urtmaubl* guarantee - If it the end of 
the flit race season vou are not 
completely satisfied wii h ihe pei-lpfrrujnc* 
of the programme, return it (or a ie(und of 
vour money. 

Send jusi OJ95 (inc. PfciP 95p] for 
Ofagorv Spectaum l4fiKl, Tandy Colour 
13JKI Mithino. 

ROD CR00KES 

12 Lambert Road, Grimsby 

DN32 0NR 



BBC A/B athenlures: All types, all levels. 
(rom £3.50. SAE 30 Gre*mea4 Avenue. Le*grt- 
on'Sea Esse-i 

I37'4 

Chenwury Ertm*? No probrtm with ^fchemy 
Software. 6 program* each with *K(en*ivn 
note* covemg formulae, catuianons lor 
O/CSEfor ZKBl and Spectrum. Send SAE (or 
detafls. 39 Twoendyfces Road. HuU. 

t4J/4 



SOFTWARE SAVACENTRE 

46 paoo COLOUR guide of Over S9J Hem* 
pf Sof^»re'Hlardwar9 for Ami, Dragon 
Spectrum, VIC 20 ft 6* all at Discount 
Puces. Send fl now 4 refunded on lif 
order) tu:- 4 Brooke Ave, Wan 
addon Tyne and Wear, NE35 SES. 

1SS/4 



SPECTRUM RENUMBER/ DELiTE MKhin* 
Code program which renumbers GOTO 

GOSUfl, BESTQHE, LINE, UST. RUN. Arsq 
Si«k Delete. Htectivo do*o!ron of REM 
statements PRINTS Memory available. 
16f4EK. £3% (rom AWA. B0 Duedonakl 
Roid r Didsbury, Manchester 

I46V4 



We are seeking good quality, original, 
de bugged gamee, utilitv. busineit h 

educetionel proqrain mas for the 2XB1 
UK 15K1 ft SpeClrvm (16K «KI. 

Wo are offerino an ititactltre 
ramurerBTion packapa (or the tig hi 

program mas 

Write to us at 

Dial Grove Ltd 

10a James SUecL 

Covent Garden, London WC2 



You will be pleatanliy surprnad by 

our approach 

149/4 
o 



Spec- Copy back up eopus SH Spectrum 
programs.' machine code. £3 95 for casselle 
Mike Lamb. 5 Poiterdete Onve, Latde 
Weightpn, HumtHtrside. 

we/4 

Uored ivilh your present sofrware? Then swap 
iMih pur fail, lelable service, send 5.A..E, lo 
?5 Hillirjn Cmse, Bra-^eCrndge Hoatb, Linto1f», 

138/4 



Atom + BBC 

Software wanted 

excellent royalties paid. 



Send an S.A-E, to; 

243 Sutton Road, 
Mansfield, NG18 5HR 

1 4 T /4 



M7SQK/A Horserace Analysis. Winners 
galore. Caaaaue £5.76 Other Sharp program 
from £3. Detail: J»ai»gdn "WoOrtide" 
Woodlands. Wirhborna, Donaat. 

143:4 



ATOM PROGRAM 
AIDS 

£15.95 each (incl VAT) 

TWO DlL BOARD 
Enables two EPROMS to be iwiichi. 
selected. Plugs into IC34 on the ATOM 
via ribbon cable. 

UTILITY ONE 
A machine-code montior for the ATOM. 
Include*; Disassembler. Transfer 
rrwrnery. Registers. Frf memory. Prom- 
programmer routine, 

BETER ELECTRONICS 

fOapt YC) 
S6 MILL ROAD AVENUE 

ANGMERING VILLAGE 
SUSSEX g«16 4HS 

TEL: Sma 72833 -,35 4 
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Weekend courses in Sinclair Basic, starting February 

1983. 15 hours of instruction from a Qualified lecturer, 

Friday evening to Sunday evening. 

Luxurious 3-star Worcestershire Hotel, all rooms with 

bath and other facilities. 

£55.00 inclusive, 

GAINSBOROUGH HOUSE HOTEL 
Bewdley Hill, Kidderminster 

(0562) 754041 „, 



ZK3> - CMHM On* - ttvit Machine, How. 

Nudo*. Gamote, Hatpin, ptui Pontoon — 
Caiietd Two - Maio Advanlure, 

An*ul*r,ce, AfYifoush - CatHTtO Th*ee - 
Hjftflirun, Caverns, HUo, Lunar Lander — 
£3.95 each. Morsoft 39 Dawning Drive 
Marp*ih Mgei 2Y6 

167/4 



ZX 80/ 81 CASSETTE 
INTERFACE 

Canal!** !h»t *n'» Of*vOully 

unioecflb* un no* b* loaded Sim- 
ply your DuJO'il program leading 
With your ntffn* Umi, fiw ZXi InW- 
Ik* Urw fftJOl n«lfr,- btTwawl !f* 
recorder and -J* ZxgO'gt. rr Dm 
*r* t*6m iha t«n*i fm»i the «kw 

d*r »nd «utpu* • (inn. comUm 
lev* mbi« to the ZJtBO 81 It hat in 
kvol level m»ce;or. ZX Power on fed 

ind * piottcted IX fles*i Suiion. 
Connect up »*e 'irw m* Hfciyd* r 
output until the bad lamp l.g*i H, BUn 
'I old" ** normal. 

AdeVdonety. mm* lasm 'iiv-tq/ ma 
'kneV>o/ « peaeM^ <■*»« * «*wi 
nwcnifti cost pfQQtflfn. 



4nc***nji VAT wd postage 

I' our ZX' Interface Unit doe* nor. wr 
4*fV your 04 OJfWI loeckftg, teaMe 
tbrn It to ui tot a rrfuhd, withm )4 
■Sly* erf p^tCHtiw .iu - 



JELVAIE LTO 

104 MjtihalswicH Lane. 
Si A I bant, Herts 

T«J SI Albint (07Z7J «M3? 



II 



AftK Spectrum Tnw ovakry machine code 

programs. R»\»t and Fftiil Michine. £4.36 
J. Real* 23 TrrjwferiOge Way, Kenton, 
Newcastle NE3 JTE 

ITOrt 
CUBA The ravoJuuorufy word oeme 'or [we 
pityen 1*X ZXftl. C#*»*tte £4 Itom B. P. 
YVifsDn, 3 Homecraft Road, London SE26 
MM. 

164/4 
ECftl tStf Glow, SerimMt, Lands*. Zap, 
n#i£u« £2.50 H<h»rd Pom». ft W4«*n AktoB, 
FranT, Kent, 

166/4 

ZXtl guvmn. Man o* Hilarious Hfrrrort; On* 
to four pAsyen grot partv (jflm» for the kkts 
Indudu rrin aAm*. C3 SO CaKnun. 88 
SincroM Road, Dfby. 

971/4 

*8X Sp*«nytn ScfMn Edtof/WDTd Piawsw . 
Powttlul M»iih facilrlv. •IWfitial tor 
hfiicfodnv* um. £3.95. B P MA 5* PeTOo 
Hwd. A*hitJid, Suftiy. 

172/4 

ATARI HOME COMPUtEfl ClUB: CiKKl 

iofHrj<4i'h\i«tvb4i« it goad dneoum) iOH 
647 ITlJIaflwSpynl 

174/4 
P««om 100 ComcMWOrt, Winiwt. Save «8K 
SptctmiTi £3. Aim ka. i^Ctity P*rti, Tiuw, 

CorrrwH 

173/4 
XEflUS - Vic 70 iurnrpondW); ciMT-n n<n* 
(diii itenon (htlknga, g r*dvn*d *UI i*v*l*. up 
io 93 <nd«p«nd*nitly moving t Q » t m* tt. 
BKtwtSA* tolour/jognvl ut#, C*-m*o>p*d hiflh 

m C* lH^ mKnine code, ■xffttffii quality, 

Cttaattt f7.B6, Eleclronlc Lmmte, II 
Sh*nM«od OOM. ChriutNirth. Octm 8H23 
300. 

1S3-4 




If you are interested in a particular article /special 
feature or advertisement in this journal 

HAVE A GOOD LOOK AT OUR 

REPRINT SERVICE! 

We offer an excellent, reasonably priced service 
working to your own specifications to produce a 
valuable and prestigeous addition to your 
promotional material. (Minimum order 250 copies). 
Telephone Michael Rogers on 01661 3457 or 
complete and return the form below. 



To: Michael Rogers. Your Computer, Reprint Depart- 
ment, Quadrant House, Sutton, Surrey SM2 5AS. 

I em interested in copies of article/advert. 

headed , featured in this 

journal on pages ............ — , issue dated ........ 

Please send me full details of your reprint service by 
return of post. 

. v**» . m .........us...... .#.......■...'■_.'. ,. + .-,■■.■... 

Company 



Address 



J -fc ■ ■ a a, + a * a * a a t | i + 



.Tel No 



BROKEN YOUR TV) 
COMPUTER JOYSTICK? 



tnalda vvu» Joyaxiek handle 
a ■ whiia piatik ifltafi. 
tTh* maw eauM of Ilium. I 
Sliongat insen rapacamant 
now avilaft Suppliafl 
vVUfi fu4 trtWfl .rmru<tKjni 
atkiwtns) you to oa batk «i 
action in aacondi . 
Stn4 CSOrpj.r 

?hp pn <VCI 

Cempuiar GuppV**, 
1*6 Churrh Rcwti. 
Bciton, 
Una PEZ1 OJK 



1U,' 3 




ZX$1. la*0)l, manual. 16K 4»d pK'Tronici 
keyboafd plui much joftwini. flarpiin £1*0 
O.P.&. Phone CJt W* 2B49 

175'4 

M2-S0A APPEND £3 Butinen, aanvi. ufity 
ptev*mi - ctttlp0u« Sa£- DCS 38 Sovtn 
P*i*ot. Sivnhal. Siockpont, 

IBB/4 

CBM 4016 and CZM including CBM manual* 
ind bootu CA30 o.n.o. Hundaffotd 40488] 
B4333 «vaninai . 

165/4 

OfilC &utt*are VVi SUV. Sand CM*«t» 1300 
Ml plu* noaw. tar contfjafawm. Miciti H eiin c . 
ft OU Pound do**. Lytehfti hUawnmi. 
Oonjai SH16 WW. 

161/4 
M280K Dff^an Conn 48K unehic adventui* 
*i* M/C ■» scu«ih M/C Arcadi (avuurilB 
Sath lor C6 00. Sau*rc*olt, 33 Wilton Road. 
Edinbutgh EH16. 



r 



MUSICSOFT 

S8C MICRO 32K A & 

6 muK gmiBi ot momory and danttrity. 

Multicolour orsoh»;i. Fun tat £ year otda 
ys: (running for fgraduiEca. Vanabh 
■pacdi and scale lavaH, CHHttt and 
InitruCtfonS £3.50 

Chcquetto Muncaoft 
12 FanrjwtNW. Amnthal. 6*0*. 

at/1 



DHACON JS AND SHARP M2B0K 
SOFTWAHC 

Gam** f*G*» - OSfiO aaeA. 

G»r>a» Pacl; t - aowiing. UFO, Monche*. 

Mperooory, Maitarmind- 

tismiH Pack 2 - Ries-cruse, Dfpt^ 

Charge. Mfltcr Crou, Gloxiout IZlh, 

Cartycm Somoar. 

earn** Pack 3 - Tank Bailie. Reaction 

Tan*. Sand Man. Ona Win and Nil Dog. 

Ufa. 

Gam* Pack 4 Pokor, Ponloon. Roomie. 

OdNte, Stock Btokar. 

iShatp only) 

Adtrr/trw* Gtrm 

Cevila TriangW Sail la BWWiriJ* CUT 

t**tm of tha 0»™>jii» TritAnttf - CS 03 

Eartfi P«*cu4 - Saareh tha Galaxy To( a raf* 

auhjI needed lor Farlin luSufvii - CS.C0. 

Khtfl of tt»t Vaf*y - Try no control ■ 

kingdom »n0l in paople - £3.00. 

OttHHi Patrol — find your way «m*) * 

dnan but bewow of ha mti*nt*n»t - 

E4.0D. 

Fducar»ori*r 

iVatrt> Tutor - A Hi ol piogrjmii»» 

dttiflnad to teacn maihi to ch.tdi*n Item 

3-10 yrt - ES .00, 

Word Oua — Find trm hidetan words in i 

^mt4r oi k?mn - P 00 

S««d chequa,'PO or SAE tor Oataat » 

Abacua Sofiwat* 

20 P*G*l*lijh Awa. 

Sharolai Park 

BuHor. BLl 6PP 



BBC MODEL B 

QUALITY SOFTWARE 
- KEEW PRICES 

QQMQRID 

Unravd the myimiy pattam oi donninoa* 

:iwHmJ by iha Comfiutar r« navy ^obtam 

avarVfrnn 

D*C*ptiy#y lltougrnprovoliing. 

VwOhOOhiP 

Tin ccirn^uier IwMa your words <o Iha 

word Mg)i« - than four opponent has 

to ***k Owrti out on In* (no pnintef 

MqUkad. 

S*n»**. fimfy game* with aducaaonai 

valua n.96 line) rha pair. 

$ A E for Ust ol these- and othar programs 

Strawberry Software 

78a Sunderton Lane 

Clantield PORTSMOUTH 

POB ONT tf ^ 



APPOINTMENTS 



PROGRAMMERS 
WANTED 


Btaaak^atk- ^B 




UK 






UK Software Ltd., a leading name in BBC 
Micro software, are expanding their range to 
include software for Micros such as the ORIC 1 
and LYNX. 

We pay top royalties or outright purchase for 
software, so don't just sit there- if you have 
written a programme for the BBC Mtcro, 
ORIC 1 or LYNX, and you want to be part of 
one of Britain's leading software houses, then 
send you program to us right away for appraisal 
in the strictest confidence. 
Obviously, machine code arcade games will be 
the biggest money earners, but every program 
will be considered on its merits. 
Our extensive nationwide advertising, together 
with national and international mail order 
system, dealer networks and distributors will 
ensure you get the best possible reward for 
your ingenuity. Send to 

The Software Manager 

UK Software Ltd. 
9 KING STREET, BLACKPOOL, LANCASHIRE. 

TEL: 0253 21555 „ t 
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APPOINTMENTS 



■ !■** * * » ■ A 



ft^wt 



CAN 



FILL 



THIS 
SPACE ? 



1 £ 



/> 



y* - p*~. 



SOFTWARE PROGRAM 
WRITERS 



ft you can f j II this space with one of your own 
programs written on one of the following models 
SPECTRUM ZXS1, VfC 20, DRAGON, ATARI, BBC and 
any other makes of home 'computer, and wish to work 
wrth one of Great Britain's, most progressive companies 
then ;irni David HeeJas, loi an eafly discussion 

Unit 2. Shire HIM Ind Est, Saffron Walden, Essex CB 1 1 3AQ 
Tel: (0799) 223 59/263 SO (24 hrsj 



I 



• 



lj*.'4 



216 YOUBCUMPLllfcR, MAV ldSlJ 



APPOINTMENTS 



n 

WANTED 

PROGRAMMERS 

Right Now! TITAN are looking for young dynamic and enthusiastic freelance programmers 
to enhance their already established range of arcade quality software for most types of 
home computer systems (e.g. Spectrum, Vic, Atari, Oric). 

If you feel that you fit these requirements and have a Sound knowledge of machine 
language then waste no more time; write in the strictest confidence to Tilan Programs 
Development Dept-, The Computer Palace, 46 Market Place, Chippenham, Wiltshire, 
SN15 3HU. 
What was once a hobby could be the start of a career that could change your life! 





mm 

COMPUTER 



CLASSIFIED 



ORDER FORM 



Classified Rates 

UrMsys: 30p per wijtd <M<" 15 wwdl) — 
prepayable 

prov&tt'i BLOCK CAPITALS Pftont namb*t 
COufllt ii 2 w&tft Nut* itti wf&tti tn be 

rtra&nftaii £3 0Q**tt* 

Display - r^Btpencc [MmSieci 

Qi*ielnj*MrQfl £T0C 

~rrG#lr>ie.tloni £t> 7C 

W* IfiSeTlloriJ £6 5C 

*»*IVo rnwrtloru : W 00 

Qupaf afrtrlistn stfmffl prow& MBV«» 
cof, t *nd prelerabfir 't j«ve ipoce i>> pfx.rse 

/oi-est 30W 

Method of Payment 

Cheque* elc, il-oulo be rraci*.- payable 
to Bu*in*M Prsn Irttrrutjon* Ltd. *nd 
coasted. I efntos* hwM4th 
Cfleflus.PO Fen 



Pleqjse debit my Attdli V'ICt IflfCtCiv 
Cord Amen can Eiprau O.noii Club I nr 
□set low 



Please Insert the following advertisement In Your Computer Classified Section 











LINAGE 










1 




£4.50 










£6 00 












£7.50 












E9.00 












£10,50 












£12.00 












£13.50 












£15.00 





No. o) insertions requiredf"nBox No. required YES.'NO 



NAME IfitmMt uictutfa imttlsi. 



IMI 



AOCfiiiJ 



SIGNATURE 



Post to: 

Owi out iht woe* iotm «nd mum 

together wiiti your rtrrrininc* »: 

flfffiirl DetwrtmeM. You' GofneuUx, 
Roon> H2n. Qu«d-«i-,[ Hduh. 1>m 
Ouidranl, Sutton Suti*y $?.<! 5AS 
'.01 J 661 3036 



Payment by credit card please state address card Is registered 

Da yti me te I , no 



THIS FORM SHOULD BE RETURNED BY MAY 3 FOR JUNE ISSUE PUBLICATION 



Cemptrtf ftrg>xe,vd Number- t5?537 <En&wd/ fleg'tfrmt Q*ikr. Qumtrwnt House, The Qutdrtnu Sutton, Sum SM? SAS. 
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(pectne ZX 81 
^* 16K 



SPECTRUM 
48K 



SERIOUS APPLICATION PROGRAMMES 



ELECTRONICS 



£5.95 



Lvtr but.t J HLgUii (UctraniE circuit Ehit didn't wiSiT Ham :hn r-.ltfill 
ti*p(ihih»[yir drtltn ji*(it«xi» *ajh;»f j«i eo drtv j circuit UHjr»i on (Hi 
■ CMfn. L*lr"i *i»ndird cospcnint» H trhcludlriA tf ifbilitdlv* rule gil«i» dlftcii 
:ri*ci. cbTrlitari *ic ltd (J7 dtfiiwd inlvl ■ *r« u«d), T^ow ■»> b* 
ioH-.oJ »« iirlrrn IF frtjLltrd. Onei CSBdldE* [S« rwj'jEif Vl1l KEiVIL* Eh* 
< -iLipfciy 1Kb v:>Li4£t Lbvb3« t^reugitiouE . Tout circuil !uy '.■ 
'*trd. ■m>ifteJ *ri tfi-Ktl.Vltl4, i*V»4 <ffl Tip* far flilnf< -in »nd 
Coplod id tki prist*? ■ *r, leWtlltAblt »id rjo On d«p((qcr of <Jt»U»l « lac iron Lc 
circuit*, >[cSbe bebbylat or pcef ■* ■ lentl , Ettli prof, n a n » cu £4|m with 
cItculil tree rh* iLBpleit ta j tcEaanf'jl *rl d«mly p*c**d ir.jflr^,jE,i**CE+d 
cactaota hi » . 



NUMERIC 



£5.95 



:■ rill 



Sol« jfly »ntjtifid tor * untie urriuiMit. 



PLnt th» ir»fi of *n» fwnctlw ■ jou ny uhh! of uaarrXE EH* 
m»» ind liTtr ;>,* «n.;:rtMiBEi In ordar e& esiiin eh* *•■'. 

r»pr*i*nt jtltr> at yauz ! iifcct loci, 
«> Sf|v» • Itj S ;*=t#ou* and q,.il[ill( aqUAClcr** 
d. So". r» tl(hl iflflr TTlini^il. 
«, Find *Tlt*»*t!C **i« JnJ *tini*rd dtvUtion £or ■ Lilt of ivrixit. 

I; will do ir» **n» far tv» !lici oSuj finding im eim(11c1«iie 

of roTT»ljltlcn bilw» "^ti- Criphi eiti *■ prc-djc*.i for jour d*i* 

agatnai ih* :ht»* itl-d*ri Dtvijclsr, curv«j. 
All ttlipliyi c« U c;ipipd 10 tfw printer It t*4ufr(4- 

HI-EClWXSCS rfr,ul;t< tt« EUC Trwtet l'3B fcairo »o tut 3n ■ ISM True OMElEtl 
Oil ■ trru: sp*ctrui. Ihcn >^|»1b JIHIIHIt if« ■XXTaaolf ui«r (rloi-dl?, 
cm nitta e (w?* rh*-.i ) i» InatruttliKu «■« off«r faciUtlai ;c» kui^ji es 
-. th.B idvor 1 1 wtenl . hcaptidrtjt val-jo for Osomj. 



TV**** »r«t* «<»|<Mt*r t?p»i 




Z MULL CLOSE 
OAKLEY 
BASINGSTOKE 
HANTS 



EDUCATIONAL 
SOFTWARE 

EXCLUSIVE TO QREENWELO 

A rflnge of tffogr»nwr*t wTiltwi b» tuch«4 and curnmrly n u*e in i m<JdJ« Khcal 
i.S ljyr»l. A* ciuvttn inclwMi «0">pf«r«r,i(Yd dcKU<n#n:it)E>n *nd t«Krn*n fiotM. 
Ejctrciw* art uwr Inoftdly. vofv robuit v»Ih *fl mpu!* elKCtKl, *nd indudtt* m*itwrc 
etXW *OMtin« 

1 Z litln »ro i-.'a.ijw. fq( th*** tcmyjtvt: 

DCtt mat); ZX SPECTRUM IMW; SBC *' c* 8' *■ (•(*» fc* ir*v mt*hlnt w« E»36 

«Kh iiKMm* Sei 0M2 £*500 

1 MASTERMIND Try a) llnct ■ 3 to T OpgiE numtKii 1 in* computer h*i MWct*d 'rt Mr** 
(hifi 10 nwmpt*. 

2 BAR CHARTS. EnUx "nlonnaiicn on X Er y is* ind i»e < bi' graph dnwn erf your 
rHutH. 

3 OXO ANAGRAMS, ttoughti «nd uo itm gwn* tttri require* the (hjiM lo »oi¥» tfi 
•negrwn to 0' " > '0' or 'X*. 

4. HANGMAN. Trtdrtlwul gam* with 10 cragaoM nvd Id **rcH <i >Kh eiitgory. 
Diffn«rit wordt i ral*0Of >« £*n oji»v bo •nrarod 

5 SPELL INVADERS. Sh*ol *1 Erie Cowtki l«(Hr m iho ftprxEMt to Mm* lh* word 
thown «n ih* kiwi fef » ten* (•condu . ion *<i 'invtctoc «Kti dai* i wrong ikht m 

MM men 

5. REACT0KTEST. T o profile ii.fytsMrd f i^^lvr.iy 3™* £w«it* ^ f*».nv C*Ctt»#I 
numbofi. 

7 DEPTH C H ARGI Pnctm in tha u» ol cHdcrad iriptc i X. Y, 21 ec*rt*c*|» In 3 D 

Arw covor* IN* po-nt» of tha txxnfttn 

fi. ZlGOL . CK»e».t« r, <•>• mc o1 cxcHnwJ pur (X.Yh co«H*rwtM in 20 . 

9. GUILLOTINE, f«4fiCr> v*f**n Of htnomln. but voor rwnJ dropi «n(o t tuikel if you 

Im to find (ho -agi d 1 

10 OXO ADDITION ft SUBTRACTION Uauahu and crouM ijvn* vyt.*-c Tn# fupd 

■fttvo* in *ddi1«m cv iuEftr<clk>n outi 10 awn ■ 'X' (x '□*. 
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JPJE INTEGRAL EXPANSION 

System for vie 20 




. 



THE 

SRC 16 
The first 

cartridge to 
"^ consider for your 
VIC 20 

i*' It's a direct replacement for the Commodore 16K RAM cartridge but it's no ordinary cartridge 
it li has space for the 40 column ROM or a programmer's toolkit ROM 

# It has space for a cartridge slot, accepting any Commodore cartridge 

# It has space for an extra I6K bytes of RAM, making a total of 37|K (28159 bytes free for basic, 8192 bytes for machine code or 
game simulation) 

# It's part of a complete system including motherboard, Eprom programmer, 16 bit second processor, etc, and is available at many 
computer stores and in most European countries 

# It's designed, manufactured and fully guaranteed for 6 months by: 







STL 



SOLIDISK TECHNOLOGY LIMITED 



COMPUTERS PERIPHERALS MICROPROCESSOR DEDICATED SYSTEMS 

T*L (07M) 619144 6I1WI Tr«fe N»m» AUDIO COMPUTERS 

87 Hcum* nwjul h Park Road ^oulhmd on Sri £«%#x SS2 5JJ England 
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IF YOU'VE ALREADY GOT A SINCLAIR RAM PACK, 
IS NOT LOST! — ■ ■ ^ ■ ...v I 

•ie Fix-A-Ram offer is for you. S-iLg^lJ 



HI 



rogram crashes on the ZX81 are only too well known, but one of the most 
common reasons is 'wobbling'. 

The Sinclair Ram Pack is attached to the computer by a small contact area, as 
shown in figure 1. 

We have designed what is much needed: a plastic sleeve, which is sandwiched 
discreetly between the Ram Pack and the computer, called the FIX-A-RAM (see 
fig. 2). 
RESULT: a perfect match and stability. 

IF YOU'RE LOOKING FOR A 16K RAM PACK, 



The 
Special 
Ram pack 

is for you! 






• It's a direct replacement for the Sinclair Ram Pack, but its no ordinary Ram Pack! 

• It has space for a ROM. either for games or more serious applications such as electronic 
spreadsheet etc. . . . 

• It has space for the X-ROM CARD 

• It has space for a keyboard sounder 

• ft doesn't wobble! 
Available from Solidisk Technology Ltd. at the above address 
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Imagine Soflwore, Masons Buildings, Exchange Street East, Liverpool, Merseyside L23PN. Teienhone: 051-2360407 
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